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1. HasHauyeHue u npuHUMN paboTbl

Mogynb Modbus RTU Master - KoMMyHUKaUWOHHbI MOAY b, NpeAHa3HauYeHHbIN Ans obMeHa flaHHbIMU MeXay
SePlatform.Data Server un nogumMHeHHbIMY cTaHUMAMM No npoTtokony Modbus RTU.

®yHkumn mopyna Modbus RTU Master:
> cbop AaHHbIX: Moaynb 3anuckiBaeT B curHansl SePlatform.Data Server 3HaueHus1, nonyyeHHble OT
NOAYMHEHHOMN CTaHLLUK;

> nofaya KoMaHz ynpasneHus: Moay b nepenaét 3HaveHus curHanos SePlatform.Data Server B
NOAYMHEHHYIO CTaHLMIO.

Mogynb Modbus RTU Master o6meHvBaeTca AaHHbIMU C NOAYUHEHHBIMU CTAHL UMM Yepes3 NocreaoBaTeNbHbIN
uHTepdenc RS-232/422/485 (COM-niopT) nnu w3 Ethernet/COM (Modbus RTU over TCP). Onpoc cTaHumn

BbIMNOJTHAETCA nocyieaoBaTesibHoO.

SePlatform.Data Server

4 (%) Station_1
éf:::lrd _TIT—P - Modbus RTU Z@
B Maxlevel ¥

) TU Status T T ?
%) Station_2

T ) Onpoc Onpoc e COinpoc
£) Station_3 Cranumm 1 Cranum 2 Cranumm M

1.1. O6meH aaHHbIMKM No npoTokony Modbus

O6meH paHHbIMK no npotokony Modbus ocHoBaH Ha apxuTekType Master - Slave. Mogynbs Modbus RTU Master
BbIMNONHAET 06MEeH [aHHBIMU C MOAYMHEHHBIMU CTAHUMSMK, peanuays dyHkuum Master B COOTBETCTBUM CO
cneundukaumein MODBUS APPLICATION PROTOCOL SPECIFICATION.

Mogaynb UHULMMPYET 0OGMEH AaHHbIMM, OTNPAaBASSA 3anpoc NOAYMHEHHON CTaHLMKW. [ogyYMHEHHasi CTaHUUMA oTBeYaeT
Ha 3anpoc, NPefoCTaBAa 3anpoLLeHHbIE A aHHbIe UK BbINOMHAA KoMaHay Moaynsa. CamocToaTenbHO NnogyMHeHHasn
CTaHUWMsA faHHble He Nepeaaér.

3anpocbl 1 0TBETLI NPeaCcTaBnsaT coboi kaapbl AaHHblX. [ng moayns Modbus RTU Master 3anpoc,
OTMNpaBnsAeMblii NOAYNHEHHON CTaHLUK, SBMAETCA UCXOASALLMM KagpoMm, a OTBET, NOMYyUeHHbIN OT NogYMHEHHO
CTaHLUN - BXOOALLUUM KafpoM.

Vcxopaswmin kagp coaepXxut kod pyHKLMN U faHHble, HeobxoanMble Ans BbiNonHeHUs dyHKL MKW, Bxogawmin kanp
coaepxuT Kog, YHKLLUM U iaHHble, NMofyyeHHble B pe3ynbTaTte BbinonHeHnsa ddyHKumn. MNoapo6Hoe onvcaHne
Kappos AaHHbix Moayna Modbus RTU Master npvBeaeHo B pasaene XypHan pabotel mogyns (cTp. 44).

[ns obMeHa faHHbIMU C NoAYMHEHHON cTaHumen mogynb Modbus RTU Master, B 3aBUCMMOCTM OT TMNa [aHHbIX

curHana v HanpaeneHua nepefaymn AaHHbIX, NpeobpasyeT TUN curHana K NPoTOKOMbHOMY TUMY, @ B 3aBUCUMOCTU OT
CermMeHTa NaMsTuh, yKa3aHHOro B afpece curHana, onpegenseT dyHkuuo Modbus 1 dopmupyeT Kaap AaHHbIX.

1. HASHAYEHUWE U MPUHUWNT PABOT bl
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1.1.1. Tunbl paHHbIX curHanos SePlatform.Data Server

Tun paHHbIX onpegenseTr MHOXEeCTBO 3Ha4YeHun, KOTOpble MOXET NPpUHUMarTb CUrHan.

[na obmMeHa gaHHbIMU C NOAUYMHEHHOW CTaHLUMen TUN gaHHbiX curdana SePlatform.Data Server gonxeH coBnapgatb
C TWUMOM [AaHHbIX COOTBETCTBYIOLLErO CUrHana nog4YnMHeHHON CTaHL M.

Twnbl faHHbIX curHanoB SePlatform.Data Server:

Tun OnucaHue HdonycTtuMmble 3Ha4yeHUA
@ Int1 3HakoBoe Lienoe 1 6aiT [-128; 127]
@ Uint1 BeszHakoBoe Lienoe 1 6aiit [0; 255]

@ Int2

3HakoBoe Lenoe 2 6aita

[-32 768; 32 767]

% Uint2

Bes3HakoBoe Lenoe 2 bainTta

[0; 65 535]

@ Int4

3HakoBoe Lenoe 4 6avita

[-2 147 483 648; 2 147 483 647]

% Uint4

Bes3HakoBoe Lenoe 4 6aiTa

[0; 4 294 967 295]

& Int8

3HakoBoe Lenoe 8 6ant

[-9 223 372 036 854 775 808; 9 223 372 036 854 775 807]

@ Uints

Bes3HakoBoe Lienoe 8 bant

[0; 18 446 744 073 709 551 615]

£ Float 3HaueHvie ¢ nnaBatoLLel 3anaToin 4 | [+1.5x1074%; +3.4x1038]. TouHocTb 6-9 uuchp
6anta
%) Double  3HaueHue c nnapatoLLeii 3ansaToi 8 | [+£5.0x107324; +1.7x10308], TouHocTs 15-17 undp
G6ant
1z} Bool Jlornyeckoe 3HaveHve true, false
=) String TekcToBas CTpoKa B KOAUPOBKE [0 2 MUNNMapa0B 3HAKOB, Kax bl 3HaK 3aHUMaeT 16 6ut

UTF16

(2 6anTa)

1.1.2. MNMpoToKonbHblE TUMbI

npOTOKOJ'I bHbIN TUMN onpeaenAaeT HanpasieHune nepeaayvn n paamep nepenaBsaeMbliX AaHHbIX.

B Tabnuue npvBeaeHbl NPOTOKOSbHbIE TUMbI, Ucronb3yemble mogynem Modbus RTU Master ansa nepepgayum
[aHHbIX B HaNpaBeHUsIX:

> Master — Slave: gaHHble nepefatoTca OT MOAYNS K NOAYVMHEHHOM CTaHLWUK (YNpaBnsioLwme KoMaHabl);

> Slave — Master: gaHHble NnepeaaoTcsi OT NOAYMHEHHON CTaHLLUM K MOAYIHO0 (YTEHME AaHHbIX).

MpOTOKONbHbIN TUN

Twun 3HayeHus

OnucaHue

Master — Slave

1. HABHAYEHWE U MPUHUNIM PABOT b
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MpOTOKOSbHbBINA TUN Twn 3HayeHuA OnucaHue

TC bool TeneynpasrneHve

TR2 int2/uint2 TeneperynvpoBaHue

TR2_TIME int2/uint2 TeneperynvupoBaHue ¢ METKON BPEMEHU
TR4 int4/uint4 TeneperynupoaHue

TR4_TIME int4/uint4 TeneperynupoBaHue ¢ METKON BPEMEHU
TRF4 float TeneperynvpoBaHue

TRF4_TIME float TeneperynmpoBaHue C METKON BPEMEHU
STR-COMMAND string TeneperynvpoBaHue

Slave — Master

TS bool TenecurHanusauus

T™M2 int2/uint2 Tenensmepenune

TM2_TIME int2/uint2 TenensmepeHve ¢ METKON BpeEMEHN
T™MC int4/uint4 Tenecuer

TMC_TIME int4/uint4 TenecyeT ¢ METKON BPEMEHU

TMF4 float Tenenamepexve

TMF4_TIME float TenenamepeHne ¢ METKOWN BpEMEHMN
TMF8 double Tenensmepenne

TMF8_TIME double TenensmepeHune ¢c METKON BpeMeHU
STR string Tenensmepenune

Kaxpbin Tun curHana SePlatform.Data Server npeobpasyetcs mogynem Modbus RTU Master k Heckonbkum
NPOTOKOJIbHbIM THUMNamM B 3aBUCUMOCTU OT YKa3aHHOIo B agpece CUrHaia cermeHTa naMmAaTu. B tabn nue npueeaeHbl
Tunbl curHanos SePlatform.Data Server v gonycTumble Ans HUX NPOTOKOSbHbIE TUMbI.

MpoTokonbHbi TUN | Tun B SePlatform.Data Server

® ® e @@ ¢ © & ©®© @ © © 0

int1  uint1 int2 uint2 int4  uint4  int8 uint8 float double string bool

TS +
TC +
TM2, TM2_TIME + + + + + + + +

1. HABHAYEHWE U MPUHUNIM PABOT b
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MpoTokonbHbii TN | Tun B SePlatform.Data Server

® ® @ ® ®© ® © ® © ® © ©
int1  uint1 int2 uint2 int4  uint4  int8 uint8 float double string bool

TMF4, TMF4_TIME + +

TMC, TMC_TIME + + + + + +

TMF8, TMF8_TIME +

TR2, TR2_TIME + +

TRF4, TRF4_TIME + + + + +

TR4, TR4_TIME + + + + + +

TRF8, TRF8_TIME +

STR +

STR-COMMAND +

1.1.3. CermMeHTbl NaMATN NOAYNHEHHOWN CTAHLIMU

Mopynb Modbus RTU Master BbinonHseT YTeHne 1 3anmcb [aHHbIX B YETbIPe OCHOBHbLIX CErMeHTa NamsaTh, a
TaKXe YTeHne flaHHbIX U3 halnoB pacLUIMpPEHHO NaMATH NOAYNUHEHHOW CTaHLUuK. B Tabnuue npuBeaeHbl CermeHTbl
NamATU NOAYNHEHHON CTaHLMK, TUM U pa3Mep 3NIEMEHTOB CErMEHTA, a TakXe AeiCTBMS, AoNyCTUMble Ans

CErmMeHTOB.
CermeHt | OnucaHue Tun u pasmep Oencreus
aneMeHTa

Coils LnckpeTHble BbiBoAb! (TeneynpaBneHue) Auerika 1 6ut 3anvcb un
YTeHne

Discrete IvckpeTHble BBOALI (TenecurHanusaums) Auerika 1 6ut YTeHne

Inputs

Holding Pernctpbl xpaHeHust (TeneperynupoBaHue) Peructp 2 6ainta | 3anuchb 1

Registers yTeHune

Input PerucTpbl BBOga (TenenamepeHust) Peructp 2 6anta = YteHune

Registers

Files 16-6UTHbIE perncTpbl, OpraHM3oBaHHLIE B halnbl, COCTOSILLME U3 Peructp 2 6aiita | YteHue

3anvcen Npon3BoSTbHON ASTUHHbI

Kaxpablil cerMeHT NaMaTu CoaepXnT «65 536» 3NeMeHTOB, afipeca KOTOPbIX OT «@» [0 «65 535». PaclumpeHHas
NamATb COAEPXMUT dhainbl C HOMEPaMM OT «1» [0 «65 535», KaXAbli U3 KOTOPbIX COAEPXUT OT «@» 10 «9999»

3anvcen.

1. HABHAYEHWE U MPUHUNIM PABOT b
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OcHOBHbIe cerMeHTbl MaMAaATH PE]CLIJM[JEHHE]FI NaMmaTe
Holding Reagisters Coils
= =] 0 = 0 O
2 2
S o 1 ; 1 O - [File 65 535
25 = _ *
§ 2 S [File 2
& z [65535 = 55535@ File 1
Input Reqgisters Discrete Inputs 1
=] E 0 s i} O -
Eg 3
E_,_ ; 1 § 1 O 99949
E ] =
=] [
@ X [ 65535 =r| 65535 O

1.1.4. NoapnepxuBaemMble pyHKUUM npoTtokona Modbus

CTtangapTtHble dyHKkLum npoTtokona Modbus, ucnonbayemolie mogynem Modbus RTU Master ansa o6meHa
[AaHHBIMU C MOAYMHEHHOWN CTaHUMeN, NpBeeHbI B Tabnuue.

Kop ¢pyHKkumn | HaseaHue Oeicteue Cermenr

«01 (0x01)» «Read Coils» UTeHne cocToAaHNA ANCKPETHbIX BbiBOAoB | Coils

«02 (0x02)» «Read Discrete Inputs» UTeHne coCcToAHNA AUCKPETHBLIX BBOA,0B Discrete Inputs
«@3 (0x03)» «Read Holding Registers» UTeHune perncTpoB XpaHeHus Holding Registers
«94 (0x04)» «Read Input Registers» UTeHune BXOAHbIX perncTpos Input Registers
«@5 (0x05)» «Write Single Coil» 3anncb 0aHOro AMCKPETHOro BbIBOAA Coils

«06 (0x06)» «Write Single Register» 3anncb 0gHOro perncTpa XxpaHeHus Holding Registers

«16 (0x10)» «Write Multiple registers» = 3anMcb HECKONMbKUX perncTpoB xpaHeHua | Holding Registers

«20 (0x14)» «Read File Record» UTeHune gaHHbIX U3 dhanna Files

1.1.4.1. YTeHue paHHbIX

[ns yTeHnsa AaHHbIX U3 CerMEeHTOB NaMATN MOAYMHEHHOWN CTaHL MM UCTONb3YI0TCHA CTaHAapTHbIE (PyHKLUK
npoTtokona Modbus:

> «0l1 (0x01) Read Coils» - YTeHMEe COCTOSIHWA ANCKPETHbIX BbIBO/IOB;

> «02 (0x02) Read Discrete Inputs»-u4TeHME COCTOSIHUA ANCKPETHbIX BBOAOB;

1. HABHAYEHWE U MPUHUNIM PABOT b
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> «@3 (0x03) Read Holding Registers» - YTeHWEe permcTpPoB XpaHEHUS;
> «04 (0x04) Read Input Registers»-4YTeHMe BXOOHbLIX PEMMCTPOB,;
> «20 (0x14) Read File Record» - YTeHMe faHHbIX U3 harna.

MakcumanbHoe KONMYECTBO CHUTLIBAEMbIX 3NIEMEHTOB 3a OAVH 3anpoc A5 KaXA0oro cerMmeHTa 3agaérca B
napametpax moayns (cTp. 30).

CTpyKTypa KafpoB AaHHbIX npuseAeHa B pasaene Kagpbl pyHKLWA yTeHus (cTp. 46).

B Tabnuue npuseaeHbl Tvunbl curHanoB SePlatform.Data Server, cooTBETCTBYIOLLME UM NMPOTOKOMbHbIE TUMbI A5S
YTEHMWS1 AaHHbIX MOAYUHEHHON CTaHLUN U OYHKLMM, BbIMOMHAOLLME YTEHWE AaHHBIX U3 CErMEHTOB NaMATU CTaHLLUN.

Twvn lNMpoToKOMbLHbIE TUNbI PyHKUMA
curHana

Bool TS «01 (0x01) Read Coils»
«02 (0x02) Read Discrete
Inputs»
«@3 (0x03) Read Holding

Registers»

«04 (0x04) Read Input
Registers»

Int2/Uint2 | TM2, TM2_TIME «@3 (0x03) Read Holding
Registers»

«04 (0x04) Read Input
Registers»

«20 (0x14) Read File Record»

Int4/Uint4 | TM2, TM2_TIME, TMC, TMC_TIME

Int8/Uint8 | TM2, TM2_TIME, TMC, TMC_TIME

Float TM2, TM2_TIME, TMF4, TMF4_TIME, TMC, TMC_TIME

Double TM2, TM2_TIME, TMF4, TMF4_TIME, TMC, TMC_TIME, TMFS8,
TMF8_TIME

String STR

YTtoObl Nony4aTtb AaHHbIE OT NOAYMHEHHON CTAHLMM:
> pob6aBbTe NapaMeTp C HanpaBiIEHNEM «BbIXOA»;
> BKapTe agpecoB Modbus nyisi 4O6aBEHHOro NapaMmeTpa yKaxure:
> CerMeHT namsaTn, 3 KOTOpPOoro CHUTLIBAIOTCA AaHHbIE;

> appec anemMeHTa cermeHTa namaATh (ana cermeHTa Files - Homep paina n Homep 3anucu).

1. HASHAYEHUE U MPUHUWNT PABOT bl
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MPUMEP

OT noguMHEHHOM CTaHUMK TpebyeTcs nomny4aTtb 3HaYeHNe A4YEKn C aApecoM «104»,

Coils
o O 4 (%) Station_1
L O b ) Control
: @ Level
i '@ Max_level
104 . ) TU Status

65535 O

B nornyeckuin Tun «Station_1» no6aBbTe napamMeTp «TU_Status» Tuna Bool ¢ HanpaBneHWEM «BbIXog»:

# Station 1 =
20 (%) Control Level > T8
2018 Max_level | TU Status ()

B Kapte appecoB Modbus ans curHana «TU_Status» ykaxure:
> CermeHT - «Coils»;
> Agpec - «104».

2, My-project.Domain.PLC 1.CPU.App PLC 1. ModbusAddressMap Kapra agpecos Modbus =E
Curean Tun MNpvsAska Cermant Appec | Homep 6uta | Homep 3anucu & dakine | MeTka spemens | Pasmep ctpoky | Kateropua aaHi
- - - - - - - - - -
@ Station_1.Level uint2  He npwsAsaH
L) |Station_1.TU_Status | bool  HenocpencteenHo | Coils 104

1. HABHAYEHWE U MPUHUNIM PABOT b
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MNPUMEP
OT noguYMHeHHol CTaHL MM TpebyeTca NnonyyaTe 3Ha4YEHNe perncTpa C aapecoM «1x», AnanasoH 3HaYeHui
KOTOPOrO0 OT «@» [0 «4000».

Input Registers —
4 (%) Station_1
0 : I ¥ Control
'l 0 e

' E Max_level
65535 I ) TU Status

B nornyeckuii Tmn «Station_1» nobaBbTe NnapameTp «Level» Tuna Uint2 ¢ HanpaBrneHNEM «Bbixogy»:

: ~
@ Station 1 =
20 (3) Control Level > T8
2018 Max_level  TU_ Status 2 )

A

B Kapte appecoB Modbus Ans curHana «Level» yKaxure:
> CermeHT - «Input Registers»;
> Agpec - «1»,

%, My-project.Domain.PLC 1.CPU.App PLC 1. ModbusAddressMap Kapra agpecos Modbus =
Curnan Tun MNpwsaska Cerment Agpec | Homep Guta | Homep 3anvcu & daiine | MeTtka spemetts | Pasmep crpokw | Kareropua gani
- - - - - - - - - -
T8 | Station_1.Level uint?  HenocpegcteerHo | Input Registers 1 I
) |Station_1.TU_Status | bool  Henocpeacteenno | Coils 104

1.1.4.2. 3anucb oAHOIro 3Ha4YeHus

[ns 3anncy ogHOro 3Ha4YeHnsa B CErMEHT NamsATh NOAYNHEHHOW CTaHLLUM UCTONb3YIOTCA CTaHAapTHbIe OYHKLNK
npoTtokona Modbus:

> «05 (0x05) Write Single Coil» - 3anMCb 3HAYEHWSA OOHOrO ANCKPETHOIO BbIBOAA;

> «06 (0x06) Write Single Register»-3anucb 3HaYE€HUA B OAUH PETUCTP XPaHEHUA.

YUT06bI cnonb3oBaTh QYHKLUMIO «06 (Ox06) Write Single Register» [5sl 3annCK 3HAYEHWI B pErMCTpbI
XpaHeHUs1, B CBOMCTBAX CTaHLMM NapaMmeTpy 3anucb B perucTpbl yCTaHOBUTE 3HAYEHNE «Single».

CTpyKkTypa KaapoB AaHHbIX NpuBeaeHa B pasaene Kagpbl pyHKuun 3anuncu (cTp. 50).

B tabnuue npuBeneHbl Tunbl curHanos SePlatform.Data Server, cooTBeTcTBYOLLME UM MPOTOKONbHbIE TUMbI AN
nepefavn KomMmaHg, NofYMHEHHOW CTaHLUM U (DYHKL MK, BbIMOMHSIIOLME 3aNUCh AaHHbIX B CErMEHTbI NaMATM CTaHLUW.

Twn curHana cepeepa lMpoToKosbHbIE TUNbI PYHKUMA
Bool TC «@5 (0x05) Write Single Coil»
Int2/Uint2 TR2 «@6 (Ox06) Write Single Register»

1. HABHAYEHWE U MPUHUNIM PABOT b
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YT0oObl 3anMcbiBaTh AaHHbIE B MOAYUHEHHYIO CTAHLMIO:
> pobaBbTe NapameTp C HanpaBfIEHNEM «BXOAY;
> BKapTe agpecoB Modbus nisi ,O6aBEHHOro NapaMmeTpa yKaxure:
> CEermMeHT NamATK, B KOTOpbI TpebyeTcsa 3anncaTh AaHHbIE;

> appec U3MEHAEMOro afieMeHTa cerMmeHTa namaTu.

MPUMEP
B nog4nHeHHon ctaHumm Tpe6yeTcs| N3MEHATb 3HaYEHNE AYENKM C afpecoM «1».

Coils

0 O 4 ‘E' Station_1
1 .“ —4) Control

: f,* Level
65535 O b 18 Max_level

I ) TU Status
B noruyeckun Tun «Station_1» fo6aBbTe napameTp «Control» Tuna Bool ¢ HanpaBneHem «exopay»:
fr
% Station 1 ]
4 (3 Control Level > T
2008 Max_level  TU Status > 1)
.,

B Kapte appecos Modbus ans curHana «Control» yKaxure:
> CermeHT - «CoilIs»;
> Agpec - «1».

%, My-project.Domain.PLC 1.CPU.App PLC 1. ModbusAddressMap Kapra anpecos Modbus =E
Curran Tun MNpuBssKa CermenT Appec | Homep 6wta | Homep 3anucu & darine | MeTka spemens | Pasmep ctpoky | Kateropua aaHi
- - - - - - - - - -
@ Station_1.Level uint2  HenocpeacTeedno | Input Registers 1
i) | Station_1.TU Status | bool  nenocpeacteenno  Coils 104
) |Station_1.Control | bool  Henocpegcreenno | Coils 1 I
T8 | Station_1.Max_level | uint2 e npusszan

1. HABHAYEHWE U MPUHUNIM PABOT b
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MNPUMEP
B nogumHeHHoN cTaHuum TpebyeTcs M3MeHsATb 3Ha4YeHNe PerncTpa C aapecoM «1», AuanasoH 3Ha4YeHui
KOTOPOrO0 OT «@» [0 «4000».

Holding Registers

N 4 (%) Station_1

i) Control

@ Level
@ Max_level
65535 %5 TU_ Status

1

B nornyeckuii Tun «Station_1» nobaBbTe NnapameTp «Max_level» Tvna Uint2 ¢ HanpaBfiEHNEM «BXOA»:

{f

@ Station 1 =f
25 Control Level (2
2018 Max_level | TU Status > )
",

B Kapte appecoB Modbus ans curHana «Max_level» ykaxure:
> CermeHT - «<Holding Regisrers»;

> Agpec - «1»,
2, My-project.Domain.PLC 1.CPU.App PLC 1. ModbusAddressMap Kapra agpecos Modbus =E

Curuan Tun MNpusazka Cerment Aapec | Homep Buta | Homep 3anucu B daifne | Metka spemens | Pasmep ctpoky | Kateropua aaxi

- - - - - - - - - -
Station_1.Level uint2  Henocpeactsenno | Input Registers 1
Station_1.TU Status | bool  nenocpeacteenno | Coils 104

Station_1.Control bool Henccpeactsenno | Coils 1

RNe e

Station_1.Max_level |uint2 = Henocpeacteenno  Holding Registers 1 I

1.1.4.3. 3anucb HECKONbKUX 3HaYeHUMN

[ns 3anncy 3Ha4YeHun B HECKOSIbKO PEMMCTPOB NaMSATU MOAYMHEHHON CTaHL MM UCMONb3YETCH CTaHAapTHas yHKLMA
npotokorna Modbus «16 (0x10) Write Multiple Registers».

UT06bI cnonb3oBaTe QYHKUMIO «16 (0x10) Write Multiple Registers» Ans 3anvcu 3Ha4eHUn B
perucTpbl XpaHeHus1, B CBOMCTBAX CTaHL UM NapaMeTpy 3anucb B perucTpbl yCTaHOBUTE 3HAYEHNEe
«Multiple».

MakcumanbHoe KonmM4ecTBO 3anCbiBaeMbIX 3JIEMEHTOB 3a OAHY KOMaHLOy 3a,u,aéTc;| B MapameTpax Mmoaynsa.
CTpyKkTypa KagpoB AaHHbIX NpuBefeHa B pasaene Kagpbl pyHkuun 3anucu (cTp. 50).

B Tabnuue npueeneHbl Tunbl curHanos SePlatform.Data Server n cooTBeTCTBYHOLLME UM NPOTOKOMbHbIE TUMbI A5
nepefavn KomaHg, NogyYMHEHHOW CTaHL MM C MOMOLLbIO PYHKLUNMM «16 (0x10) Write Multiple Registers».

1. HABHAYEHWE U MPUHUNIM PABOT b
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Twn curHana MpoToKOsbLHbIE TUNBI

Int2/Uint2 TR2_TIME, TR4, TR4_TIME, TRF4, TRF4_TIME
Int4/Uint4 TR4, TR4_TIME, TRF4, TRF4_TIME

Int8/Uint8 TR4, TR4_TIME

Float TRF4, TRF4_TIME

Double TRF8, TRF8_TIME

String STR-COMMAND

YT106bI OTNPaBNATb AaHHbIE B MOQUMHEHHYIO CTaHLMIO:
> pobaBbTe NapameTp C HanpaBfIEHNEM «BXOAY;
> BKapTe agpecoB Modbus nisi ,O6aBEHHOro NapaMmeTpa yKaxure:
> CcermeHT NamATu, B KOTOPbIN TpebyeTcA 3anmcaTtb AaHHbIE;
> appec U3MEHSIEMOTO 3f1IEMEHTa CErMeHTa NaMsaTu.

1. HABHAYEHWE U MPUHUNIM PABOT b
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MPUMEP

B nogumHeHHoN cTaHuumn TpebyeTcs M3MEHsITb 3HAaUYEHNs YETbIPEX PErMCTPOB HauuHasi ¢ apgpeca «0» (1
perucTp - 3HaueHue, 3 perncTpa - MeTka BpemMeHu).

Holding Registers

4 (%) Station_1

1 perucTp r .
SHaueHue | | =) Control
B 1 Level
El Max_level
3 pemicTpa
METHE T i) TU_Status
BEMEH 1
4
65535

B noruyeckuii Tun «Station_1» o6aBbTe NapaMeTp «Max_level» Tuna Uint2 ¢ HAaNpaBneHNeEM «BXOA»:

f.lf

@ Station 1 =f
345 Control Level 3
2018 Max_level | TU Status > 1)
",

B Kapte appecos Modbus ans curHana «Max_level» ykaxwure:
> CermeHT - «<Holding Regisrers»;
> Agpec - «0»;

> MeTka BpemeHM - «fla».

%, My-project.Domain.PLC 1.CPU.App PLC 1. ModbusAddressMap Kapra agpecos Modbus =E

CurHan Tun MpuEesska CermeHT Appec | Homep Buta | Homep 3anucu B darine | Metka epemens | Pazmep ctpoky | Kateropua aaHi

- - - - - - - - - -
Station_1.Level uint2  Hemocpeacrserno | Input Registers 1
Station_1.TU Status | bool  nenocpeacteenno | Coils 104

Station_1.Control bool Henocpeacteenno | Coils 1

Qe e

Station_1.Max_level | uint2 nenocpeacreenns  Holding Registers 0 Oa I

1.2. Onpoc nog4YMHEHHOW CTaHUUK

Onpoc HECKOMbKMX NoAYMHEHHbIX CTaHL M Begetca mogynem Modbus RTU Master no ouepenun, nopsipok ctaHuumn
onpenenseTcs Tabnuuen NonnvHra.

MO,EI,yJ'Ib oTnpaBAET 3arnpochbl Kaxgon Nog4nMHEHHON CTaHL UM NOCNe0BaTeNbHO: oTnpaBnAeT 3arnpoc n XxXgeT
oTBeTa. BpeMﬂ mMmexany OTI'IpaBKOI7I 3anpocoB 3aaeTcd B NapamMmeTpax Mmoayna.

Korpa 3anpoc oTnpaBneH NoAYNMHEHHON CTaHLMK, 3anyCKaeTcs CYETYMK BpeMeHn oxuaaHUa oTBeTa OT CTaHLMW.
Mpy nonyyYeHnn oTBeTa OT NOAYMHEHHOMN CTAHLMU MOAY b NMPOBEPSAET €ro Ha oLWMOKKU. B cnyyae olwmbku Bpema
OXUAAHUA OTBETA OT CTaHUMM UCTEKAET U BbICTABMAETCS COCTOSIHME NOTEPU CBA3U CO CTaHLIMEN, KaYeCcTBO CUMrHana
npuHMMaeT 3HauyeHne COMM_FAILURE.

1. HABHAYEHWE U MPUHUNIM PABOT b
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MakcumanbHoe KonmM4ecTBO NOBTOPOB 3arpoCOB Ha YTEHUE U MaKCUMarbHOE KOMUYECTBO MOBTOPOB Ha OTNPaBKy
KOMaHf, 3apaetcs B KoHdurypauum mogyns. Korga konmyecTso NOBTOPOB NPEBbILLAET 3a4aHHOE MakCcManbHoe
KOMUYECTBO, TO PErNCTPUPYETCA NOTEPsA CBA3M CO CTAHLMEN.

Ecnu B OTBET Ha 3anpoc NOAYMHEHHasA CTaHL WS BepHyna CTPoKy SLAVE_DEVICE_BUSY, TO NOBTOp OTMNpaBKu 3anpoca
6yneT npousseaeH nocre Maysbel onpoca 3aHATOro ycTpoicTsa. [1pn 3ToM Heo6xoaumo 4To6bI May3a onpoca
3aHATOro ycTpoiicTBa 6bina MeHbLUe, YeM BpeMsi oxuAaHUA OTBETa OT CTaHLUM.

Mpu onpoce v Bblaaue ynpaBnsoLLMX BO3AENCTBUAN MOAY b NO3BOMAET U3MEHSITb NOpaaok 6ant. PyHKumus
M3MeHeHus nopsaka 6anT HeobxoaymMa gnsA paboTbl C yCTPOMCTBaMU, KOTOPbIE Ha annapaTHOM YPOBHE MEHSOT
MecTamm baiiTbl B croBax (CTp. 24).

1.2.1. KayecTBO curHanos

B npotokone Modbus oTcyTCTBYET NOHATUE KaYeCcTBa AaHHbIX, NMOSTOMY KayeCcTBO yCTaHaBNMBaeTCA MoAyieM
ncxonds U3 pesynbTaToB BbINOMHEHWS 3aMpocoB. [1pu cTapTe Moay s BCe CUrHanbl MMEIOT NIToX0e Ka4yecTBo.

KauyecTBa curHanos, BbiCTaBNgEMbIX moaynem, npueeaeHbl B Tabnuue:

3Ha4yeHue UpeHTndukaTop PaclundpoBka

KayecTBa KayecTBa

4 CONFIG_ERROR CwurHan HenpaBubHO CKOHUIy pupoBaH

8 NOT_CONNECTED CurHan npuHST Ha 06CnyXnBaHWe, HO YCTPOWCTBO ELLIE He
VHULMaNM3npoBaHo

12 DEVICE_FAILURE OwwnbKa nHMumManmM3auum ycTponcTea

20 LAST_KNOWN K1 HeT Ha cBA3M, NnocnegHee npuweLlee 3Ha4yeHne

24 COMM_FAILURE K1 HeT Ha cBA3M

28 OUT_OF_SERVICE Moaynb He 3anyLeH

64 UNCERTAIN CB#3b yCTaHOBIIEHA, HO 3HAYEHUS ELLE HE MPULLITA

192 GOOD 3HayeHne curHana goCToBEPHO

216 LOCAL_OVERRIDE 3HayeHve 0OCTOBEPHO, BBEAEHO BPYUHYHO

Pa3pblB CBA3M perucTpupyeTcs, ecinv 3a BpemMa oxmaaHuMa oTBeTa OT CTaHUMM MoAYMHEHHas CTaHLMS He oTBeYaeT
Ha 3anpoc. [pu oTCYyTCTBMM OTBETA OT NOAYMHEHHOW CTaHLLMM NMPOUCXOAUT NOBTOP OTMNPABKK 3anpocoB. Mo
NCTEYEHUN MaKCUMaslbHOrO YMCTia NMOBTOPOB CBA3b C NOAYMHEHHOMN CTAHLMEN CUMTAETCS NOTEPSHHOMN U
BbICTaBMAETCA MII0X0e Ka4ecTBo curHanos COMM_FAILURE. [pu KpaTKOBpeMEHHOM pa3pblBe CBA3U CTaHL S
ycneBaeT OTBETUTb 3a OTBefeHHOe KonmyecTBo NoBTOPOB OTNpaBKM KoMaHA (3arnpocoB) 1 Ka4ecTBO CUrHasnos npu
KpaTKOBPEMEHHOM pa3pbliBe CBA3W HE U3SMEHSIETCS.

1. HASHAYEHUWE U MPUHUWNT PABOT bl
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Momyne Modbus IMomiuHeHHAA
RTU Master CTAHIIHA

COEOHHCHHE €CTh

[IOTEPA CBAZH

[IOBTOPBI OTIIPABKH
KOMAH]I (3aIpoCcoB)

OMMFAILUEE

Mogaynb umeeT BO3MOXHOCTb 06pabaTbiBaThb OLIMGKY, YTOOLI HE BbICTABMATL MIIOX0E Ka4eCTBO AaHHbIX MpU
BO3HWKHOBEHWUW €IMHUYHbIX CH0EB B MOBEAEHUM YCTPOMNCTBA U YTODbI COXPaHWUTL LLEMOCTHY0 KapTUHY Npu
pe3epBHbIX Nepexofax yCTponcTB. ANroputMbl 06paboTku ownbok cneayoLme:
> €ecnv yCTPONCTBO Npu 3anpoce AaHHbIX BO3BpaLlaeT CTPoky SLAVE DEVICE BUSY (3anucb CTPOKU
NPOVCXOAMUT B MoJie Ka4eCTBO CUrHana), To 3anpoc AaHHbIX HE MOBTOPSIETCH, CBA3b CO CTAHLMEN HE MEHSIETCS,
Mopy b NEPEXOAMT K 3anpocy Crneaylmx AaHHblX. HegocTaBneHHble AaHHble 6yayT nepe3anpoLLeHbl B
cnepyoLLEeM LIKIe onpoca;
> ecnu ycTpoWcCTBO MNpy 3anpoce AaHHbIX Bo3BpaLLaeT CTpoKy ILLEGAL DATA ADDRESS (3anucb CTPOKM
MPOMCXOANT B MOMNe Ka4ecTBO CurHana), mmbo Apyroi Kog, ownbKK, To Mo AaHHOMY 3arnpocy BbICTaBNAETCA
KauecTBo OPC_QUALITY_BAD;

> ecnu nogyvMHeHHasi CTaHUMA He OTBeYaeT N KOSTMYeCTBO NOBTOPOB OTNPaBKU KOMaHL, (3anpocos) OOCTUrno
MakKcumarbHOro, To CUrHanam no AaHHoOMY 3anpocy BblcTaBnaeTca KadecTso OPC_QUALITY_BAD.

1.2.2. MeTKa BpeMeH#U

Mpotokon Modbus He onepupyeT NoHATMEM BpeMsi BO3SHMKHOBEHUS AaHHbIX, 06bIYHO CUrHanam npuceanBaeTcs
BpeMs cepBepa Ha MOMEHT MosyYeHns faHHbIX (cBoMCTBO 4 (TimeStamp)).

Mogaynb Modbus RTU Master peanusyet pacluvpeHue crnieumdukalmm B 4acTv nepegaym MeTku BpeMmenun. Metka
BpEMEHM MOXET GbITb MCMONb30BaHa Kak Ans hopMuUpoBaHNs B KOHTPOSINepe BPEMEHU U3MEHEHMSI 3HAYEHWS, TaK U1
Ans hopmMmpoBaHUsi 0fHO3HAYHOM NOCe0BaTeNIbHOCTM COObITUI, BO3HMKAOLWMX HA YPOBHE KOHTPOSepa, YTo
HEBO3MOXHO B 0ObI4YHbIX YCNOBUAX, TaK Kak OMPOCUMK MOXET He yCneTb NpounTaTh AaHHble, eCIN AaHHbIE OYEHb
6bICTPO U3MEHSIOTCS.

[ns nepepnaym meTkn BpeMeHu napametpoB mogynem Modbus RTU Mastervucnonb3ayoTcsa NpoTOKOMbHbLIE TUMbI C
MeTKon Bpemenn *_TIME (Hanpumep, TM2_TIME, TMF4_TIME n T.4). [poTOKOMbHbIE TUMbI C METKON BPEMEHU

npeacTaBreHbl IOrnMYeckon CTPYKTY poii:

Per./Mos. 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
14 JaHHble 3aHumaloT oT 1 40 4 perucTpoB B 3aBUCUMOCTU OT TUNa cUrHana

5 CeKyHAbl MUNIUCEKYHAbI

6 yac MWHYTbI

1. HASHAYEHUE U MPUHUWNT PABOT bl
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Per./lMos. 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

7 ron Mecs, [eHb

[nsi BO3MOXHOCTY B3aUMOAENCTBUS MOAYIA U KOHTPOJiepa Ha CTOPOHE KOHTPOJ1fiepa crieayeTt nogaepXartb
hopMMpOBaHME ONMUCAHHOMN CTPYKTYpbI.

Mopynb, pabotasi C cUrHanom, KOTopbli UMEET TUM C METKON BpeMEHM, (hOPMMPYET 3anpoc Ha YTEHUE C YHETOM
TWMNa curHana v AonorHUTENbHOM CTPYKTYPbI ANTMHON Tpy perncTpa. [Npu nonyyeHun AaHHbIX METKa BPpEMEHMU,
nexatlas B AOMNOHUTENBHOW CTPYKTYpe, Npeobpa3yeTcsi K CTaHAapTHOMY BPEMEHM 1 3anCbiBaeTCS B CBOWCTBO 4
(TimeStamp) ogHOBPEMEHHO C 3anUCbo 3Ha4YeHUsa B CBOMCTBO 2 (Value).

[ns nonyyeHns METKU BpEMEHM Yy NOAYUHEHHON CTaHL MM [ONXeH ObITh nopaepxaH dopmart cTpykTyp (Tabnuvua
BbILLE) MO CUrHanam, KoTopble LOMXHbl CoaepXaTb MeTKY BpeMeHu. MNonsa CTpyKTypbl AOMXHbI 3aMOMHATLCS Ha
CTOPOHE NOAYMHEHHO CTAHLLMW.

B SePlatform.Data Server gns curHanoB, 3Ha4eHNA KOTOPbIX AOMNXHbI NepeaaBaTbCA C METKOW BPEMEHM, B KapTe
appecos Modbus B 3HaueHun MeTka BpemeHu CrieflyeT yCTaHOBUTb 3Ha4eHue «fla» (CTp. 39).

1.3. Ctparerua cdoopmupoBaHnA 3anNpocoB Ha YTeHUe

Mogaynb Modbus RTU Master npegoctaensiet Bbl6op BapraHTa cocTaBneHust Tabnuubl NOAINHra, T.€.
BO3MOXHOCTb PEryIMPOBKN MaKCMMarbHOM ANVHbI 3anpoca Ha YTeHne U Bbl6op BapuaHTa yunTbiBaTb MW He
YUYUTbIBaTb PaspbiBbl AaHHbLIX B 3APECHOM MPOCTPaHCTBE NPOTOKOra.

CyLiecTByIOT fiBa BapuaHTa hopMupoBaHus Tabnuubl nossinHra. OguH U3 HUX NO3BOSISIET ONTUMU3MPOBATL
KONMYECTBO 3aMnpocoB, Apyroi - 06bem 3anpalunBaemMblX faHHbIX. BapuaHT hopmupoBaHns Tabnuubl NonnuHra
yKa3blBaeTcs B napaMeTpe CTpaTerus GopMMpOBaHUA 3aMpoCOB Ha YTeHue:

> «Mo mMakcumymy» - CTPOUTCSI KapTa 3anpocoB MaKCUMarbHON ASINHbI, HE yunTbiBasi (oparMeHTaLuio
3anpaluvBaeMbiX AaHHbIX - 06 beAUHEHME B OAMH 3aMpoC PacrosioXeHHbIX He NoApsA, AaHHbIX. Hanpumep, ecnu
€CTb 2 CMrHana c agpecom «1» U «125», OHM 06 bEAVHSIOTCS B OAMH 3aMnpoc, a NULLIHUE AaHHbIE MPU NOMy4YeHUN
UrHopupytoTcs (T.€. UITHOPUPYIOTCA iaHHbIe C agpecamm OT «2» 10 «124»). Takum o6pa3om, onTUMUsnpyeTcs
KONIMYECTBO OTNPaBsieMblX 3aNPOCOB 3a CHET YBENMYeHNs Tpadrka (KonundecTsa nepeaaHHon MHdopmawmm);

> «Ha cnnowHble AaHHble» - CTPOUTCSH KapTa 3arnpocoB TOSbKO Mo HeoOXOANMbIM OaHHbIM. Takum o6pa30M,
OoNnTUMU3NPYETCA TpaCbVIK 3a CYeT NnoTepun BpemMeHn. HOTepFI BpeMeHU nponcxogut n3-3a HeobX0oANMOCTH
NMOCTPOEHNA N OTNPaBKN HECKOJTbKUX 3arnpocoB.

MakcumarnbHas gnuHa 3anpoca paBHa «125» perucTpoB. [nnHa 3anpoca 3a4aeTcs B napameTpax KoHduUry paumm
mMogay”ns. CurHanbl ¢ TMNamm 60nblUe OAHOTO PerucTpa OTNPaBASIOTCA U NMPUHUMAIOTCS 3@ OQVH 3anpoc HE3ABUCUMO
OT HacTpoeK AJIMHbI 3anpoca.

NMPUMEP
dopmurpoBaHue KapTbl NOMMHIA

Ecnu 3apaHbl agpeca Ha YTeHNe «1», «7»-«25», «47» U «130», TO ANA cTpaterum hopMupoBaHnsa 3anpoCcoB:

> «no Makcumymy» - 6yayT cchOpMUPOBaHbI [1Ba 3aNpoca: OfIMH U3 3arnpocoB M0 afpecam oT «1» [0
«125», BTOPOW 3aMnpoc OT «126» [0 «130»;

D> «Ha cnnowHbie AaHHble» - ByAeT chopMUPOBaAHO YETbIPE 3anpoca: Mo agpecy «1», No agpecam ot
«7» 00 «25», M0 afpecy «47» U MO agpecy «130».

1. HASHAYEHUWE U MPUHUWNT PABOT bl
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1.4. OTnpaBka ynpaBnsaoLWuX U perynmpyrowmx BO3AeNCTBUN

OtnpaBka KomMaHp, TeneynpaeneHvs 1 TeneperynupoBaHus BbinonHaeTcst moaynem Modbus RTU Master Tonbko
Korfa napa pesepeupyembix cepeepoB akTueHa u SePlatform.Data Server Haxoautcs B pexume PABOTA.

OTnpaBKa ynpaBnsioLLmMx BO34ENCTBUA UMEET OO bLUWIA NPUOPUTET, YEM OMPOC CTaHuUuiA. MNpn HeobxoamMmMocTy
OTMNpaBKM ynpaBnsoLLEero BO3AeNCTBMA MOAY b BCTABNSAET NAKET, COAEPXALLMIN KOMaHAy B Ha4ano ouepean
3anpocoB Ha OTNPaBKy NMOAYNHEHHOW CTaHLUN.

MO,EI,yJ'Ib No3BOJ1AET YKa3aTb KONMM4eCTBO NOBTOPOB OTNPAaBKM KOMaH/[, B Cliy4ae HeyCI'IeLUHOVI oTrnpaBKW. HOBTOpr
OTMNMpPaBKM KOMaHA, NponNCxXogdaT, ecnu:

> yCTpPOWCTBO BEPHYNO B OTBET UCKITOYEHME C KOOOM SLAVE DEVICE BUSY. Ecnu B utore 3anucb Tak u He
6bl1n1a BbINOMHEHA, TO COCTOSHME CBA3M BbICTaBMNSETCSA B MOMTOXEHUE OTCYTCTBYET;

> BbIWJIO BpeMA oXnaaHua oteeTa OT CTaHU KK, T.e. Npon3oLLEN pa3pbiB CBA3N. [Nocne ncteyeHus
MaKCuMalibHOro KosindectBsa noBTOPOB OTMNpPaBKuU KOMaH, (3al'lp0COB) CUrHanam BbICTaBiA€TCA niioxoe
Ka4ecTBO.

KayecTBO JaHHbIX ABMSEeTCA NnokasaTtenem [OCTOBEPHOCTU MHClZ)OpMaLI,VIVI. CwurHanbl ynpaBJieHna nioxoro Ka4ecrtsa
He OTNpaBJIAOTCA.

B cnyuyae ecnv noguYnHeHHasi CTaHLLMUA Nony4vaeT 3anpoc, HO He MOXET ero obpaboTaTtb (Hanpumep, YTeHne
HECYLLLeCTBYOLLIEN SSYENKUN UK perucTpa), To noguMHeHHasn CTaHL M BO3BpaLLAeT OTBET MOAYIIO C KOAOM OLLMOKN.

MO,CI,yJ'Ib nveet BO3MOXHOCTb OTMNpaBJiATb BCE€ CUrHar bl TeneperynnpoBaHnua npu npoasieHnn NOAYNHEHHOW CTaHL MK
Ha CBA3W. I'Ip|/| 9TOM MOXeET ﬂpOVI3OI7ITVI OTnpaBKa CurHana, cogepxatliero ycrtapesLlyto Mchopmau,mo, n3-3a 3T10ro
beHKLI,MIO HeobXoAUMO UCMONb30BaTb OCTOPOXHO.

OTtnpaBka curHana teneynpasnexus (TC) MoXeT NpoBoAnTLCA B cermeHTe Holding Registers agpecHoro
npocTpaHcTea. [1rs BO3MOXHOCTM Nogaymn TeneynpasnieHms Npyu KOHUry pupoBaHum curHana criegyeTt ykasaTb
Homep 61Ta, KOTOpbI ByAeT yCcTaHaBNMBaTLCSA B «1» NPU OTNPaBKe curHana Teneynpasnexus. Mpu nogade
TeneynpaeneHvs Moaynb OpMUPYET perucTp Ans 3anMcu B yCTPOUCTBO TakuM 06pa3oM, UTo BCe 6UTbI, Kpome
yKa3aHHOro B HaCTpoiKax agpeca curHana teneynpasneHus, 6yayT copolueHbl B Honb. Hanpumep, ecnu B agpece
CurHana napameTtpy Homep 6uTa yCTaHOBIIEHO 3HaYeHWE «5», TO Npy oTrpaeske TC B Holding Registers
3anuLETCS YNCIIO «00000000 00010000» UMK «32» B 3aBUCUMOCTU OT HACTPOEK MOAYMHEHHON CTaHLUN.

1.4.1. CurHan poctaBku KOMaHAbl

Ons ncxopawmx curianos moayns Modbus RTU Master no3sonseT HacTpavBaTh cUrHansl 4octasku (cTp. 40)
yNpaBnsALWUX U PETYNUPYIOLLIMX BO3AENCTBUN 40 NOAYMHEHHOW CTaHLLUK, KOTopble (opMUpYyHOTCS Mo NpaBunam 13
Tabnuubl:

3HayeHune OnucaHue

2 [ocTtaBka noaTeepxaeHa

1 OxwupaHve noaTBEepXAeHNa A0CTaBKU

-1 HeT cBA3u co cTaHumen

-2 Boblwen TanmayT noaTBEPXAeHMS 3anpoca
-1000 + koA uckntoYeHust Y CTPONCTBO BEPHYIIO KOA UCKITHOHEHUS]

1. HASHAYEHUE U MPUHUWNT PABOT bl
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1.5. PaboTta moayns B pesepse

Mopynb BeAéT onpoc NOAYUHEHHEX CTaHLLUI TONbKO B pexume PABOTA. B pexume PESEPB Moaynb He paboTaer.

1. HASHAYEHUWE U MPUHUWNT PABOT bl
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2. Hactpoitka o6MeHa faHHbIMUY CO CTaHLUMeEN

2.1. AcxoaHble paHHble Afst HACTPOMKM

Ins HacTpoikn obMeHa aaHHbIMu mexay mogynem Modbus RTU Master n ctaHumein Modbus Heo6xoaumel
cneayoLiye UCXoaHble AaHHbIe:

1. Nndopmaums o ctaHuum Modbus:
> napametpbl COM-nopTa;
> |P-agpec v nopt winto3a (npyu obMeHe AaHHbIMK Yepes winto3 TCP).

2. Nncbopmauusa o napameTpax, 3HaueHust KOTopbIX TpebYeTCs nonyyaTb UK oTNPaBnATb Ha cTaHumio Modbus:
> HOMep cTaHuuu;
D> CermMeHT NamATu, B KOTOPOM XPaHATCS AaHHbIE;
D> aApec 3fieMeHTa AaHHbIX B CErMEHTE NaMATy;
>  TWN AaHHbIX.

2.2. NpumMmep ansa HacTpoiku o6MeHa AaHHbIMU

Tpebyetcsa nonyyatb oT cTaHuum Modbus MHOpMaL Mo 0 COCTOSAHMN 3aABUXKM, NOAaBaTb KOMaHAbl YrpaBieHus
3a[BUXKOM, a TaKXe NoslyyaTb 3HaYEHNE YPOBHS MO KOMaHAE.

MapameTpbl COM-nopta ctaHuum Modbus:
> WUmA - «COM1»;

CkopocTb (6UT/C) - «9600»;

YETHOCTb - «HeT»;

CTonoBble 6UTHI - «0AUH»;

vV V VvV V

YnpaBneHune MNOTOKOM - «HeT».

MapameTpsbi WwWnto3a Ethernet/COM gnsa obmMeHa gaHHbIMK Yepes wnto3 TCP:
> IP-agpec-«192.168.0.1»;
> nMopT - «10000».

VlHCbOpMaLWIFI O napamMeTpax, 3Ha4eHnA KOTOpPbIX Tpe6yeTc;| nony4artb Wi OTNPaBiATb:

Homep CermeHt | Agpec Tun  OnucaHue LevcTBre Ha CTOpOHe
cTaHUuuKU namaTu SePlatform.Data Server
1 Holding 0 Uint2 = CocTtosiHne 3aBuXKu MNepuoanyeckoe nonyyeHne 3HaveHus
Registers
1 Holding 66uTt0 Bool | KomaHaa Ha oTKpbiTHE OTnpaBka 3Ha4eHus
Registers 3aBUNXKU
1 Holding 66ut1  Bool | KomaHaa Ha 3akpbiTue OTnpaBkKa 3Ha4YeHns
Registers 3a0BUXKN
1 Holding 66uT2 Bool @ KomaHgaHa ocTaHoB OtnpaBka 3Ha4eHua
Registers JBWXEHUS 3aBNXKN

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLMEWN



22 SEPLATFORM.DATA SERVER. MOYITb MODBUS RTU MASTER. PYKOBOACTBO AODMNHNCTPATOPA

Homep CermeHT  Agpec Tun | OnucaHue LeicTene Ha CTOpOHe

cTaHumm namsam SePlatform.Data Server

1 Input 4 Uint2 = 3HadeHue ypoBHSA Meprogunyeckoe nonyyeHne 3Ha4eHns
Registers C NHTepBanoM «1000» MC

2.3. Hactpowka B SePlatform.Development Studio

YT1006bI HACTPOUTL OGMEH AaHHbIMU co cTaHumeln Modbus:
> pobasbTe B NPoeKT n HacTpounTe cTaHuuio Modbus RTU (cTp. 22);
B SePlatform.Data Server nobasbTe 1 HacTpoiite Modbus RTU Master (cTp. 26);
HacTpoWTe KaHan ansa obmMeHa faHHbIMM Co cTaHuumen (cTp. 32);
HacTpoWnTe o6MeH faHHbIMU Mexay cTaHumen n mogynem Modbus RTU Master (cTp. 22);

vV V V V

npumenuTe KoHdurypaumto SePlatform.Data Server (cTp. 40).

Mopsinok cos3aaHus npoekTa n KoHduryprposaHue SePlatform.Data Server onvcaHbl B AOKYMeHTaL MK Ha
SePlatform.Development Studio (pasagen «3HakomcTBo ¢ SePlatform.Development Studio»
PYKOBOACTBA MNoJfib30BaTesis).

[anee npuBeAeHo onMcaHne HacTPoKm obMeHa AaHHbIMK Co cTaHumel no npotokony Modbus yxe
ckoHourypuposaHHoro SePlatform.Data Server B cyliecTBytoLLLEM NPOEKTE.

A3 Systern =f|~|<3 Server =p|~J<3 PLC =h = Domain =
Conlnka Ha Om.System Ccolnka Ha Om.Server Coblaka Ha Om PLC Agpec local
':._ 5 host .':I

= Ethernet

2.3.1. Hactpoiika craHuum Modbus (MNJ1K)

1. Mepevipute B SePlatform.Domain n fobaBbTe KomnbioTep. 3afaiite Uma, Hanpumep, «PLC_1».

| Manens 3neMeHToR * I X | Domain” # X

P &5 My-project. Domain Alpha.Domain = My-project.omx

I [d Kontpoaneps
‘ﬁa__:' Cemnka Ha Alpha.Domain 8 host 1

I'Ipnn:anHue i Server
Komnbrotep )‘-*_h“ = Ethernet&daptt.?ﬂ

3 | ¥=en Alpha.Domain e,

IJE' Pafiouee mecto
@ Cetb Ethernet
'@' DalinoeEsIii ofmeH

=2 MocnegosaTenbHan WuHE

=% Ethernet
etk Ethernet

@ Llintos Ethernet k NnocnenoBaTENBHOR WWMHE

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLIMEWN
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2. Mepengute B Komnbiotep 1 yaanute Agantep Ethernet, a BMmecTo Hero fo6aBbTe MocneaoBaTeNbHbIA MOPT.
Ykaxute Uma. B npumepe Ans HacTponkn obmeHa AaHHbIMy umss COM-niopTa - «COM1» (cTp. 21):

| Manene 3neMeHToE * 0 X | PLC1TR X

Mowck P 3 My-project.Domain. PLC 1 Kowmnetotep =I My-project.oma

McnonHALLMIE KOMMNOHEHT

4
[ r -
e i pE3E|:IEHbIb"I HMCNCAHAK WKWK KOMOOHERT

& JyGnnpyrolni MCNONHAKIWMEA KOMNCHEHT

ﬁ.,qanTep Ethernet CoM1 =1

: _— 3
MEoTs 350 eE “'___‘- MocneaoeaTeNsHbIA NOpT
wen?®
- Lhs
‘ MocnepoeatensHeli NopT :)‘ '

3. Jo6GaBbTe UcnonHsawWMi KOMMOHEHT U 3aaalTe UmMa, Hanpumep, «CPU»,

| MNanens 3NeMEHTOE * I X PLC 1" = X
Mowck P 3 My-project. Domain. PLC 1 Komneotep =i My-praject.omx
( ....-q. FlcnoaHAKWWA KOMNOHEHT )'- .,

S --h,.-.*

15 i PesepBHBIA MCNONHAWWA KOMMNOHEHT -

P 6 CPU =]

-r", § dyBAvpyroWni KCNOAHAKWMEA KOMMNOHEHT i

- COM1 =1

Apantep Ethernet MocnefoEaTensHbIH NOPT

EI Manka ocbmena
MocregosaTensHelA NopT

4. Mepenpute B UcnonHsAwmMiA KoMNoHeHT 1 fobaBbTe MpunoxeHue. 3anante Uma, Hanpumep, «App_PLC_1».

| TlaHens 3neMeHTos * 0 X | CPUT R X

Mowck L ...r My-project.Domain.PLC 1. CPU WMcnonssowmid komnodedt =0

I [ BACnet
I [l Modbus
I £ marT wi App PIC 1 =1
I [l OPC

I [l SNMP

I+ 3 M3K 60870-5

I+ 3 M3K 61850 T L

(R ]npﬂﬂoerlde)u---ul“

5. MNepeiiguTe B Mpunoxexue 1 fo6aBbTe an1eMeHT KapTa agpecos Modbus.

| MaHens 3neMeHToE * 0 X | AppPLC1"+H X
amcK AP || &t My-project Domain.PLC 1.CPU. App PLC 1 Mpnaoxeriue =1

4 |/ KapTel aapecos

Kapta agpecos BACnet

— = —
Ko apecn VK 70 =
Kapra agpecos M2K 60870-5 (wmos) "._,.1 oaitn: B3
KapTa agpecos M3K 61850 __..-*“'-

S Kapta appecoe Modbus :)-""
Kapta agpecos OPC DA

B p,aanelhmeM B lNpunoxeHue 6yp,yT ,D,O6aBJ'IeHbI norn4yeckue Tunbl, C KOTOPbIMU 6y,u,eT B3aI/IMO,U,eI7ICTBOBaTb
mopnynb Modbus RTU Master.

2. HACTPOVIKA OBMEHA JAHHbLIMI CO CTAHLIMEN
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6. HaanemeHTe Kapta agpecoB Modbus:

HaXMUTe KHOMKY L_F-": ;

>
D> yKaxuTte MecTOo XpaHeHus KapTbl aA4pecoB Ha AUCKE;
D> 3apanTte MM KapTbl aApecos;

> HaXMUTE KHOMKY OTKpbITb.

Kapta agpecoB 6yaeT cozgaHa. Ecnu TpebyeTcs oTKpbITh CYLLECTBYHOLLY0 KapTy agpecos, To Bblbepute chainn
KapTbl aApecoB Ha AUCKE U HAXMUTE KHOMKY OTKPbITb.

7. BepHuTech B UcnonHsioumii KoMnoHeHT 1 fobasbTe CTaHumio Modbus RTU.

} MaHens 3neMeHToE > 0 X| CPU™+® X ¥
Mowck L i My-project. Domain.PLC 1. CPU Wenonnawowmi komnoHeHT =1 My-project.omx * ModbusRtuSlave =
I [ BACnet
4 | Modb

I Modbus @i App PLC 1 =1

Onpocuxk Modbus TCP X

2, ModbusAddressMap -
Onpocumx Modbus RTU 4 ModbusRtuSlave =1
Cranuma Modbus TCP Crarupna MocEEES
au®t® :
( 408 | Cramuma Modbus RTU )"". JORPTOTPTTLY et b Adpeca I
| LJMQ.l_l. 1 --".-llllll-llllh ------------ amsmsEEamEEEEsEEEEE

8. Hactpoiite CTtaHumio Modbus RTU:
> ykaxuTe Homep cTaHumu. B npumepe ansa HacTporiku obmMeHa faHHbIMUY HOMEP CTaHLMM - «1» (cTp. 21);
> BcCBOICTBE KapTa agapecoB ykaxuTe paHee fobaBneHHyto KapTy aapecoB Modbus.

3HayeHns ocTarnbHbIX CBOWCTB MOXHO OCTaBUTb MO YMOJSTHYaHuIO.

5 Ceoiicsa > O X
‘Eﬁ ModbusRtuSlave Ctanums Modbus RTU -
Wsmenenne nopagka HBait
@ g £ YiasmuTe nyTs K 3NEMEHTY X
- Balit E cnoge Het
4§ ModbusRtuSlave =] el
Craxuma Modbus RTU Cnoe 8 curhanax TMF4, TRF4, TMF8 Het
Agpeca: ModbusAddressiia) Cnoe B curhanax TMC, TR4, TM3, TR8 | Her
"::"'- . @ MapameTpil CTaHLMKM 4 A% App PLC_1
.._... . "‘Gouep J— 1 ) . 2 MadbusAddressMag]
“.' Koawposka Texcra windows-1251 -‘.-'.'
S or ot fe
1'.
KapTa agpecos App_PLC_1.ModbusAddressMap )‘
Wnas ModbusRtuSlave

Ecnu yctpoiictBo Modbus, ¢ KOTOpbIM HacTpamBaeTcsl 06MeH AaHHbIMU, Ha annapaTHOM YpPOBHE MeHsIeT
MecTamu 6ailTbl B CNoBax, TO HACTPOITE CBOMCTBA rpynnbl U3meHeHne nopaaka 6GanT.

CsoictBa CTaHuun Modbus RTU:

CBouncTBO OnucaHue

M3meHeHne nopsipka 6ant

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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CBouncteo OnucaHue

BailT B cnose M3meHeHWe nopsaka cneaoBaHua 6aiT B peructpe:
> «fla» - 6ailTbl perucTpa MeHsaTCS MecTamu:

1| 2p—p2(1

> «HeT» - HEe UI3MEHSATb NOPSAOK CrefoBaHNs GaiT.

[NpuMeHaeTca Ko BCEM NPOTOKONbHbIM Tunam, Kpome TSu TC.

CnoB B curHanax  M3meHeHue nopagka cnenoBaHusa CrioB B CUrHanax ¢ NpOToKOSNbHbIMY Tunamun TMF4, TMFS,
TMF4, TRF4, TRF4:
TMF8 > «[la» - CJI0OBa MEHAOTCA MeCTaMu:

1{2|3|{4—»{3(4]|1|2

Ecnn napameTtpy BaidT B cnoBe yCTAHOBIEHO 3HAYEHUE «Jla», TO MEHAKTCA MeCTaMu
croBa 1 6anTbl B CnoBax:

112(3|4—»14(3|2]|1

> «HeT» - HE UBMEHATL NOPSLAOK Crie0BaHNs CroB.

CnoB B curHanax | M3meHeHue nopagka crnenoBaHus CrioB B CUrHanax ¢ NpoToKOoNbHbIMY Tunamun TMC, TR4,
TMC, TR4, TMS8, TM8, TRS:
TR8 > «[la» - CJI0OBa MEHAOTCA MeCcTaMM:

112(3|4—»{3[4]|1]|2

Ecnn napameTtpy BaidT B cnoBe yCTAHOBIEHO 3HAYEHUE «Jla», TO MEHAKTCA MeCTaMu
croBa 1 6anTbl B CnoBax:

112(3|4—»14(3]|2]|1

> «HeT» - HE UBMEHATb NOPSLAOK Crie0BaHNs CroB.

MapamMeTpbl CTaHLMK

Homep cTaHuum Homep ctaHumm Modbus RTU.

Koauposka KOD,MpOBKa nepegaBaeMbiX TEKCTOBbLIX AaHHbIX. 3HauyeHure no yMonyaHumo «windows-1251».
TeKCTa

B UTF-8 cumBonbl kupunnuubl u cumeonbl Tabnuubl ASCII, Bbixoasuime 3a
OmnanasoH «0-127», 3aHMMatoT 6onee «1» 6anta. [MoaToMy Npy HacTporiKe agpeca
curHana gnsi npuémal/nepenayn CTpoKOBOro 3Ha4yeHust Heob6XoaMMOo yYKasblBaTb
[0CTaTO4HOE KONMMYECTBO PErMcTpoB (MapamMeTp KapThl aapecoB Pasmep CTPOKM),
MHa4e CTpoKa MOXET MNpUHUMaTbCs/NepeaaBaTbCs He NMONHOCTbLIO.

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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CBOMCTBO OnucaHue

Obwwe

KapTa agpecos PacnonoxeHve KapTbl aapecoB, KOTOpYto 6yAeT MCNonb30BaTh CTAHLMSA.
Umsa HasBaHnwue ctaHumn Modbus RTU B npoexTe.

2.3.1.1. HacTpoika HeCKonbKUX CTaHL UM

B cnyuae, ecnu Tpebyetcsa HacTpouTb 06MeH AaHHbIMU C HECKONbKUMU cTaHumsamn Modbus, To B
SePlatform.Domain fo6aBbTe HEOOXOAMMOE KONMYECTBO KOMMbIOTEPOB 1 BbINOTHATE HACTPOMKY KaXA0ro Ux HM1X

(cTp. 22).

Domain™ B X

#5 My-project. Domain Alpha.Domain = My-project.omx -~ PLC 2

& host =]l
=% Ethernet

CF Server
’ Cetk Ethernet
|m Eth Emetﬁ.daptt'eﬂ
r Ck = I
g PLC 1 B pLC?2
% CPU = CPU
= COMI
\_C u o/

2.3.2. Hactpoika Modbus RTU Master

1. Nepenpute B SePlatform.Domain.

2. MepeniguTe B y3en AoMeHa «host», a 3aTem B SePlatform.Data Server, n no6aebTe Mpunoxernue. 3agaite
Uma, Hanpumep, «ServerApp».

[y Manene 3nemeHToE * 0 X || Server™ ¥ X B
Mowck Q % Project. Domain.host. Server SePlatform.Server B My-project.omx ~  Application =
I [J BACnet
I [ EtherNet/IP

¥4 HdaServer =l
! [ Modbus 4§ HistoryModule = < orcrnac
I LA 0opPC Moayne ncTopumn
I [J KoMMyHUKEUWOHHBIE MOZYNNA o gk DaServer =i
I [ M3K 60870-5 OPC DAGEr
I [ M2K 61850 i UaServer BB

OPC UA Cepsep

L AeServer =i
OPC AE Cepeep

4Gk TcpServer =0

TCP Server

By | Cﬂieﬁthe uoliﬂm
VlcnoaHAemsIif MOAYAE NPHMACHKEHNS

'.rg‘.jE + Cculnka Ha MCNOAHAEMEIA MOAYNE NPUICKEHWA

[ 1 sydepusaunn

B nanbHeiilwem B npunoxeHue «ServerApp» 6ynyT nobaeneHbl norudeckue tunel SePlatform.Data Server.
3. B SePlatform.Data Server go6aBbTe Onpocunk Modbus RTU.

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN



SEPLATFORM.DATA SERVER. MOYITb MODBUS RTU MASTER. PYKOBOACTBO AODMNHNCTPATOPA

| Manens 3neMeHTOE * 0 X

- el

% My-project.Domain.host. Server Alpha.Server =t

Server” B X

My-project.omx

* ModbusRtuMaster

27

l

I [ BACnet
I [3 EtherNet/IP

|7 Modbus
E‘ Onpocuuk Modbus TCP

@Onpocwx Modbus RTU)'“'---...__”
Cranuwma Modbus TCP
Cranuyma Modbus RTU

[FaoprC

gy

I

I [J KoMMyHMKSLUWOHHEIE MOaynK
I [ M3K 60870-3

I [ M2K 61850

I 3 CaysebHuie mogynm

L

J@ HistoryModule =2
Maogyas ncropun
e ModbusRtuMaster =1
Onpocywk Modbus RTU ar
:E:I =
1 r
=4 ServerApp =
R

[ns ceoicTe Onpocunka Modbus RTU MOXHO OCTaBUTb 3HAYEHUS MO YMOYaHUIO.

i CeoiicTea

4k ModbusRtuMaster Onpocuvk Medbus RTU

@ MapameTpr mogyna

HacTpolikt no ymond4aHumo

%G§ DaServer =l
OPC DA Cepeep

L\ AeServer =l
OPC AE Cepeep

43 HdaServer =0
OPC HDA Cepsg

U UaServer =1
OPC UA Cepeep

G TepServer =]
TCP Server

* O X

AKTHMEHOCTB

]
[=1]

Crobpaxaemos MMA

@ MNapameTph! MypHANUpPOBaHWA

Bectw xypHan paboTel Mogyns

Pasmep xypHana pabotel mogyna, ME

KonuuecTeo A0NoNHUTENBHBIX #YPHANOE FIEEDTI:I

YpoBEeHs TPACCUPOEBKK B XYPHAN NMPUNCHEHMIA

@ OB me

Wran

ModbusRiubMaster

CBoiicTBO OnucaHue

[NapameTpbl Mmoagyns

HacTpoiiku no

Ccbinka Ha anemMeHT HacTpoiiku no ymon4daHuio 4J19 330aHNA OOHOTUIMHBIX HACTPOEK

yMO4aHuIo [Nt HECKOMbHUX OAMHAKOBBIX NOAYUHEHHBIX CTaHLLW.
AKTUBHOCTb AKTUBHOCTb Moayna npu 3anycke/nepesanycke SePlatform.Data Server:
> «Jla» - MOAYMb 3arnyLueH;
> «HeT» - MOAYNb OCTAHOBIEH.
YnpaBnsieTcs cnyxeGHbIM CUrHanom «Active.Set».
OTo6paxaemoe Ha3BaHve mopayns, KoTopoe oTobpaxaeTcs B Terax CryxebHbIX CUrHarnos.
ums

MapaMeTpbl XypHanMpoBaHus

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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CsoiicTBO

OnucaHue

BecTn XypHan
paboTbl Moayns

BeneHve 3anucu coobLyeHnn o pabote moayns B XypHan paboTbl:
> «Jla» - BECTU XypHan paboTbl;
> «HeT» - XypHan paboTbl He Bef&TcH.

YnpaBnsietcs cnye6HbIM CUrHanom «FrameLogEnable.Set».

Pa3mep XypHana
paboTbl mMogyns,

Pasmep danna xypHana pabotbl Moaynsa B Merabaitax. [Mpu goctuxeHun
MaKCMUMasibHOro pasamMepa co3aeTcsi HOBbIM dhalir, Konusi cTaporo daina XxpaHuTcs Ha

Mb paboyem gucke.
KonnyecTso KonuuecTso hainos 3anoHeHHbIX XypHarnos paboTbl MOy ns:
AOMOJHUTE/IbHBIX > MUHMMarbHOE KONM4ecTBo - 1;

XypHanoB pa6oTbl

> MakcumarbHoOe KOnn4ecTBo - 255.

YpoBeHb Tunbl COOGLLEHUIA, KOTOPbIE BbIBOAATCS B XXYPHAI NPUITOXEHUI:
Tpaccuposku B > «MpeaynpexAeHnUs W aBapuiiHble COOBUEHUA» - TOTMYECKUE OLLIUGKM 1 OLLIMBKM
KypHan paboTtbl Moayns. MNpeaynpexaeHns cogepXaTt HeKPUTUYHbIE OLLMEKU. ABapUiHble
NpuIoKEHUN coo6LLeHNs MHcopMUpyIoT 06 oLIMGKax, KOTopble BAUAIT Ha paGoTocnocoGHOCTb
cepBepa;
>  «MHpopMaLMOHHbIe coO0bWeHMA» - NPeAYNPEeXaeHNs U aBapuitHble coobLeHuns, a
TakXxe OCHOBHas HcopMaLms o pabote Moayns;
> «0Tnago4Hbie coobueHuns» - PenynpexaeH1st 1 aBapuiiHblie COobLLLEHNS,
OCHOBHas 1 AeTanbHas nHdopmauma o paboTte Mogyns.
Ynpasnserca cnyxebHbIM cUrHanom «SystemLogTraceLevel.Set».
Ob6wwme
Nmsa W peHTtudukatop mopyns B koHdurypauum SePlatform.Data Server, 3HaueHve

CEepBUCHOro curHana «Id».

2.3.2.1. HacTtpolika B3anmogeincteua co craHumen Modbus

1. Ha Onpocunke Modbus RTU HaXMuTe KHOMKY S Y yKaXuUTe paHee HacTPoeHHyo CTaHumo Modbus RTU.

=y ] £ BuifepnTe 3neMeHThI b
4 ModbusRtuMaster =] e 0
Onpocumk Modbus RTU . '
4 [F PLC_
@...,._. 4 & Ccpu
= h"""h| 208 ModbusRtuSlavel
4 I
. . fa

2. Ytobbl NepenTu K HaCTpoViKam napaMmeTpoB B3aumMoaencTaus Onpocunka Modbus RTU co CTaHuuei Modbus
RTU, BblgenuTte f06aBEHHY0 CTaHLUMIO.

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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[T ]
- ﬁ ModbusRiuMaster =] L
Onpocuuk Modbus RTU
% PLC_1.CPU.ModbusRtuSlave | 77
oL I

[na scex napamMmeTpoB MOXHO OCTaBUTb 3HAYEHUA MO YMOJ1HaHUIO.

g CeoiicTea * 0O X

-3 MNapametph ceAzM ¢ Modbus RTU Slave =

@ MapameTpr mogyna

Bpemp oxuaaHna OTEETa OT CTAHUMH, MC. 1000
Mayza Mexkay 3anpocami, Mo 0
Mayza cnpoca 3aHATOrC YCTPOACTEE, MO 300

Konwuecteo NoETOPOE 33NpOC0OE Ha YTEHKME u

Konuuecteo NoETOPOE Ha OTNPABKY KOMaHg u

@ OB me

MNog4MHEHHAA CTAHLMA PLC_1.CPU.ModbusRtuslave

CTtnpaenate Ece TP Nnpu NCABASHWW Ha CERAZM Het

Janwce B PETACTRRI Jilimpie

CTPETEW‘H ¢I:IFIMVPCIEEHMF| 3anpoCoB Ha YHTEHKWE O MaKCHMYMY

@ MakcumansHan ANWHAa 3anpoca Ha YTeHue

Coils 2000

Discrete Inputs 2000

Holding Registers 125

Input Registers 125

Files 124

(:‘*":] MakcumansHan ANWHa 3anpoca Ha 3anuib

Holding Registers 123

CBoiicTBO OnucaHue

MapameTpbl Mogyns

Bpema BpeMFI, B Te4eHne KOToporo MoAyJib oXunoaeT OTBET OT CTaHUUN. Mo ncrteyexHmn
OoXuaaHunAa YKa3aHHOro BpeMmeHun ceA3b COo CTaHUMen cuntaeTcs I'IOTGpFlHHOI7I. 3HauyeHue no
oTBeTa OT YMOJTYaHUIO - «1000» MC.

CTaHUuuM, McC

Naysa mexay MHTepBan BpeMeHu, BblAepXBaeMblii Mocsie NoslyyeHrsl OTBeTa Ha 3anpoc nepeq,
3anpocamu, MC | OTNPaBKOW CrieAyHoLLEero 3anpoca. 3Ha4yeHre Mo YMOnYaHuIo - «@» MC.

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLMEWN



30

SEPLATFORM.DATA SERVER. MOYITb MODBUS RTU MASTER. PYKOBOACTBO AODMNHNCTPATOPA

CsoiicTBO

OnucaHue

May3a onpoca

VlHTepBaJ'I BpeMeHUn Mexay nonbiTKkaMmun NnogKNMio4YeHnAa Moayna K CtTaHuun, ecrnn cCtaHumnaA

3aHATOro 3aHaTa (SLAVE DEVICE BUSY). MUHUManbHOE 3Ha4YeHue - «@» MC. 3Ha4yeHue no
ycTpoicTBa, YMOJTYaHUIO - «300» MC.

mc

Konu4yecTtBo KonnyecTBo NOBTOPHO OTMNPaBfieHHbIX 3anpoCcoB Ha YTeHWe AaHHbIX NOAYUHEHHOW
NnoBTOpOB CTaHUMN. 3Ha4YeHNE NO YMOITHYAHUIO - «O».

3anpocoB Ha

YTeHne

Konn4yecTtso KonunuyecTBo NOBTOPHO OTMPaBAEHHbIX KOMaHA, NMOAYUMHEHHON CTaHUMW. 3HaYeHre no
noBTOpPOB Ha YMOJTHaHUIO - «O@».

oTnpaBKy

KOMaHA

Obwue

MNoaynHeHHas PacnonoxeHve B NpoekTe NoAYUHEHHON CTaHLUN.

CTaHumMA

OTnpaBnATb OTnpaBKa KOMaHf, TeneperynupoBaHus, cogepXxaliux HayarnbHble 3HaYeHns, npu
Bce TP npwu NOsABAIEHUM NOAYNHEHHOW CTaHLLUM Ha CBA3M:

noABJIeHUN Ha
CBA3U

> «fla» - OTMNPaBNnsATb KOMaHAbI TENeperyMpoBaHus;

> «HeT» - HEe OTNPaBNATb KOMaHAbl TENeperynmMpoBaHus.

3anucb B Ncnonb3yemas yHKLMSt 3annCy 3HAaYEHWIA B PETUCTPbI:

PermcTpbl > «Single» - 3aN1Cb 3HAYEHUS B OLLMH PErUCTP. BbINONHAETCA TONLKO ANs
npoTokonbHoro Tuna TR2, 3aHumatoLuero «2» 6anta (pyHkumMs «0x06 Write Single
Register»);
> «Multiple» - 3anNUCb 3HAYEHUIA B HECKOMbKO PErMCTPOB (PYHKLMS «Ox10 Write
Multiple registers»).

3HayeHve No YMONYaHuio - «Multiple».

CtpaTterus MeTon hopMUpoBaHMsA KapThl NOMIMHIa:

¢opmuposanma > «Ha cnnowHble AaHHble» - CTPOMTCA KapTa 3anpoCcoB TOMLKO Mo HE0GXOANMbIM

3anpocoB Ha [aHHBIM;

yTeHue

> «lMo makcumymy» - CTPOMTCS KapTa 3anpocoB MakCUMarnbHOW ANWHbI, He
yuuTbiBas chparMeHTaLmio Heo6X0AUMbIX [aHHbIX.

MakcumanbHas gnvHa 3anpoca Ha YTteHune

Coils ButoBbie AaHHbIE, MaKCUMasbHOE KONMYECTBO OTNPaBAAEMbIX NOAYMHEHHON CTaHLLUN
siueek cermeHTa namsaATK Coils (curHanoB TeneynpaeneHns) 3a oAvH 3anpoc. [JmMana3oH
3HaAYEHUI OT «1» [0 «2000». 3HaYEHNE N0 YMOYaHUIO - «2000».

Discrete ButoBble AaHHble, MaKCMarnbHOe KONMYeCTBO 3anpallnBaemMbiX Y NOAYMHEHHON CTaHLUM

Inputs sAYeek cermeHTa namaATu Discrete Inputs (CUrHanoB TenecurHanmaawmm) 3a oAnH 3anpoc.

[lManazoH 3HaYEHWN OT «1» [0 «2000». 3HA4YEHNE MO YMOSTHAHUIO - «2000».

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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CBOMICTBO OnucaHue
Holding 16-6UTHbIE flaHHble, MaKCUMarbHOE KONMYECTBO OTNPAaBAEMbIX NMOAYMHEHHON CTAHLMK
Registers peructpos namaTu Holding Registers (curHanos TeneperynupoBaHns) 3a 04UH 3anpoc.

IlMana3oH 3Ha4YeHWN OT «1» 00 «125». 3HaYEeHME N0 YMOMYaHUIO - «125»,

Input 16-6UTHbIE A@HHbIe, MaKCUMalbHOE KOSIMYECTBO 3anpallvBaeMblX Y NOgYMHEHHO
Registers CTaHUWM perncTpoB NaMaTy Input Registers (CUrHanoB TeneMamepeHmst) 3a oguH 3anpoc.
[vana3oH 3Ha4YeHUi OT «1» [0 «125». 3HaYeHME M0 YMOMNUYAHMIO - «125».

Files 16-6UTHbIE flaHHble, MaKCUMarbHOe KONMYeCTBO 3anpallnBaeMbiX Y NOAYUHEHHOM
CTaHu MK perncTpoB namaTu Files 3a oguH 3anpoc. [uana3oH 3Ha4YeHnn OT «1» [0 «124»,
3HayeHue No YMOSYaHUIO - «124».

MakcumanbHas gnvHa 3arpoca Ha 3anncb

Holding MakcumanbHoe Konm4ecTBo 16-0UTHbIX 31IEMEHTOB [AaHHbIX A5 3an1Mcu, OTNpPaBnseMblX
Registers 3a oauH 3anpoc. [rana3oH 3Ha4YEeHNN OT «1» 00 «123».

2.3.2.2. HacTpoika KaTeropui AaHHbIX

1. Mepengute B Onpocunk Modbus RTU u o6aBbTe a/1eMeHT KaTeropus AaHHbIX.

| MaHens 3neMeHToE * 0 X | ModbusRtulMaster™ B X

JMCK » 4k My-project.Domain.host.Server. ModbusRtuMaster Onpocuuk Modbus RTU =1

Ty Kateropus nanHbx

% DataCategory =

Meprog onpoca paHHEX, MC 0

2. HactponTte cBoiicTBa KaTeropum AaHHbIX.

i CeoiicTea «* 0O X
Iy DataCategory Kateropwa gamssix =
@ OB me
Mepwog onpoca AaHHEX, MC 0
Janpoc gaHHEX Mepuoguueckmi
Mran DataCategory

CsoiictBo OnucaHue

Nepvoa MpomMexyToK BpeMeHu B MUINCEKYHAaxX, Yepe3 KOTopbin OyayT 3anpalumMBaTbCa 3Ha4YEHNs
onpoca CWUrHanoB [aHHON KaTeropum. 3Ha4eHue no yMOomyaHuio - «500».

BAHHBIX

MC

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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CsoiictBo OnucaHue

3anpoc Cnioco6 3anpoca AaHHbIX KaTeropum:

AdHHbIX > «Meproanyeckuii» - 3aNpoc AaHHbIX C YacTOTON, yKa3aHHOW B napamertpe Mepuog
Onpoca AaHHbIX, MC.

Ina kateropuin gaHHbIx moayns Modbus RTU Master nogaepxaH Tonbko
«Mepuoanyeckuit» cnocob 3anpoca AaHHbIX.

Uma Nms rpynnbl onpoca B koHgurypauum SePlatform.Data Server. OTo6paxaeTtcs B UMeHM
cnyxe6Horo curHana ans onpoca rpynbl.

3. YTobbl NonyyaTb 3Ha4YeHUe curHana ¢ ornpeaeneHHbIM Nepruoaom, Ao6aBbTe CUrHan B COOTBETCTBYIOLLLYIO
rpynny onpoca. [1ns 3Toro npy 3anofHeHUn KapTbl aApecoB YKaxuTe A1 CUrHana Hy XHyto KaTeropuio AaHHbIX.

B npumepe ans HacTpoikyn o6MeHa AaHHbIMU TpebyeTcs nonyyaTb 3Ha4eHNe YPOBHSA C MHTEPBANOM «1000» Mc (CTp.
21). [1na 9TOro HaCTponTe KaTeropuio iaHHbIX CO Criefy oMM napameTpamm:

> Wma-«Poll_1000»;
> 3anpoc AaHHbIX - «[lepuoanyecKuin»;

> Tepuoa onpoca AaHHbIX, MC - «1000».

2.3.3. HacTtpoiika kaHana ana obMeHa AaHHbIMU

Mogaynb Modbus RTU Master nossonsiet obmeHuBaTbCA faHHbIMM co cTaHuue Modbus no ABYM TUMam KaHanoB:
> nocnepoBaTtenbHbli HTEpenc RS-232/422/485;
> wnto3 Ethemet/COM (Modbus RTU over TCP).

Moaynbe Modbus RTU Master eguHoBpeMeHHO MOXeT paboTaTb TONbKO MO OfHOMY KaHarny.

2.3.3.1. lNocnepoBaTenbHbiM UHTepdenc RS-232/422/485

YT106bI HacTpouUTb 06MeH aaHHbIMU Mexay mogynem Modbus RTU Master u ctaHuuen Modbus yepe3
nocnepgoBaTenbHbI NHTepdenc RS-232/422/485:

1. MNepeiigute B SePlatform.Domain n yaanute anemeHT CeTb Ethernet. BmecTo Hero no6aBbTe aneMeHT
NocnepoBaTenbHaA WWHA.

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLIMEWN
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| MaHene 3neMexTos * 0 X | Domain” B X

Mowck ~ &5 My-project. Domain Alpha.Domain =i My-project.omzx =
I [ KeHTponaneph

:EE::I Ceeunka Ha Alpha.Domain I host I i pic 1 =1

HpH.ﬂ:DKE'HME 7 Server £y, CPU

Komnerotep
EthernetAd
¥=zen Alpha.Domain \M‘ aph'eﬂ

@ Pabouee mecTto
@ Cete Ethernet .I

[T]

== SerialBus =l NMocnesosatensxar .m-haI

<3-_/\' Paincesid obmeH
—=2 ocnegoEaTensHan WkHa )""'""'"
Wnwos Ethernet k nocnenoeaTeneHON WKHE
2. B cBomncTBax nocne.qosaTeanoFl WKUHbI YKaXNTe NapamMmeTpbl nepeaayun AaHHbiX, €CJi OHU OTJINYaKTCA OT
3Haqu|/||7|, YKa3aHHbIX N0 yMOJ4YaHuio.

CsoiictBo | OnucaHwue

Mepenaya gaHHbIX

CKopoCTb CkopocTb 06MeHa AaHHbIMU mexay moaynem Modbus RTU Master u ctaHumen Modbus.
6ut/c 3HaueHre Mo yMOorn4YaHuio - «9600» 6UT/C.

YETHOCTb Bbi60p cnocoba KOHTpOr s YETHOCTU A1 06 HapyXeHUst oLIMGOK Npy 06MeHe flaHHbIMU:
> «HeT» - KOHTPOIb YETHOCTU HE BEAETCS, NPOBEPKU OLLUOOK HET;
> «YeT» - NpoBEpPKa Ha YETHOCTb;
> «HeuveT» - NPOBEPKA Ha HEYETHOCTb.
3HayeHune No yMOMYaHuIo - «HeT».

Ctonosble KonnyecTBo CTOMOBLIX 6UTOB, HEOOXOAMMbIX A5 NPABUIIbHOTO Pacno3HaBaHMsA KoHLa 6aiTa.
61TbI Bbi6upaeTcsa U3 BbiNagaloLLLEro CrimcKa - «0auH» UINu «Jlsa» CTOMOBbLIX 6UTa.

3Hau4eHme Mo yMOHYaHUIO - «OANH».

YnpaBneHue Bbi6op pexuma ynpasneHns MOTOKOM nepeaaBaeMbiX JaHHbIX:
NOTOKOM > «HeT» - yrpaBneHne NoTOKOM BbIKIIOUEHO;

> «AnnapaTHoe» - annapaTHas CUHXPOHM3aLus, NepeaaTynk ocTaHaBIVMBaAET Nepeaady
[AaHHbIX, €CNV NPUEMHUK He FoTOoB K npuemMy. O6ecneynBaeT GbICTPYIO peakLmio Ha
COCTOSIHME MPUEMHIKA;

> «Xon/Xoff» - nporpaMmmMHasa CUHXPOHM3aL s, NPUEMHMK NOCbINaeT CurHasn o
HEerotoBHOCTU nepenar4vuky, rnocrie Yyero nepegartymnk octaHaB/IMBAET MOCLIJTKY AaHHbIX.
Heobxoaum ,D,ByHaI'IpaBJ'IeHHbIVI KaHaJ1 CBA3WU.

3Hay4eHne Nno yMOoI4aHuIo - «<HeT».

Obwue

Uma MmMsa nocnenoBaTenbHOM LWNHLI B NpoeKTe.

B npumepe ans HacTpoitk o6MeHa AaHHbIMU NapaMeTpbl nepedayn AaHHbix COM-nopTa He oTnnyaloTcs ot
3HaYeHWI Mo YMOMYaH1Io, MO3TOMY M3MEHEHUE 3HAYEHWIA CBOVCTB Moc/ieioBaTeNbHOM WKHbI HE TpebyeTcs (CTp.

21).

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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3. Mepengute B y3en gomeHa «host» n yganure anemeHt Agantep Ethernet. BmecTo Hero ,06aBbTe aneMeHT
MocnepoBaTeNbHbIA MOPT.

| Manens znemexToE * 0 X || host™® X
Mowck P 3 My-project.Domain. host Yzea Alpha.Domain =t My-project.omx -
I."'IcnonHm-ou.l,vf' KOMMOHEHT
f’---‘l - - r’ -\
1’54 ) PesepEHEi MCNONHAIOWMEA KOMNOHEHT G4 Server =]
P ik i u "
i | Ay BaMpyroWwmid MCNOAHAKLWMA KOMMNOHEHT ti-'} DaServer

I_\ AeServer
44y HdaServer
W UaServe

f-"-.ﬂ.anrep Ethernet
Elﬂanna obueHa [oeeeem
HUC”EAOEaTEAmeﬁ nopt :)-u--"""

Alpha.Server |‘gﬁ MsdhuthuMaster|

COM1 =1
MocneaoEaTENEHEIH NOPT

&
5
3
i |2

'r_____‘! PezepeHmi Alpha.Server

4. B coicTBax NocieaoBaTeNnbHOro MopTa yKaxuTe:
> IWuHa - fo6aBneHHasn paHee MocnegoBaTeNlbHAA WUHA;
> Wmsa - cuctemHoe umsi COM-niopTa Ha komnbtoTepe ¢ SePlatform.Data Server.

[ CeolicTea * O x
&3 COM1 MocneaoearensHeili nopt v & Varanre nyts K anemerty 5
COM1 =1 (+) OBuime - :
MocnegoEaTensHIN NOPT "-‘mpHa SerialBus D T | - "lTﬂF\E yel
wmﬂ o p == SerialBus
- fe
HHa

HOCI'IE,.'J,BEE&TE}'IbHaH LW HE, K KCITOPCIE Nogenso4eH NnopTt

5. BepHutech B SePlatform.Domain u coeguHmute COM-nopT cTaHumn Modbus ¢ NocneaoBaTenbHON WHUHOM.
Domain™ B X

&5 My-project. Domain Alpha.Domain = My-project.omzx -

3 host =]

8- Server

¥

=2 SerialBus = MMocnegoEaTEALHAR WWHE

agn] —
t

2.3.3.2. Wno3 Ethernet/COM (Modbus RTU over TCP)

YUTtobbl HacTpouTb 06MeH aaHHbIMU mexay moaynem Modbus RTU Master u ctaHumen Modbus yepes wnto3
Ethernet/COM:

1. Mepengute B SePlatform.Domain n no6aBbTE ANEMEHTbI:
> nMocnepoBaTenbHasA WWHA;

> llnw3 Ethernet Kk nocnepoBaTenbHOW WWHeE.

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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| MaHens 3neMeHTOE * 0 X || Domain™ B X
n p @5 My-project. Domain Alpha.Domain = My-projectomx * SerialBus

I A KonTtponnephl

‘ﬁﬁ__:‘ Ccrinka Ha Alpha.Domain 8 host 1

MpunoeHne 5 Server
Komnetotep
B8 EthernetAdapter
¥zen Alpha.Domain
@ Pabouee mecto

_’Vjﬂ SerialBus = MocnesosatensHan LLIDHEE
@ CeTt Ethernet wrt”

.t
1l

£ Gateway =1 €3
0

5> Daiinoesli oBmeH L
.
-
.
(=2 Mocneposatenshas wiHa _) et

(@ Llimo3 Ethernet k nocneaoEaTenLHOM Luwﬂa"

2. B cBoiicTBax MocnefoBaTeNbHON WHHLI YKAXWTe NapameTpbl nepefayv AaHHbIX, €C OHU OTNIMYalTCA OT
3HaYeHWN, yKadaHHbIX Mo ymonyaHuio (cTp. 33).

3. B cBoiicTBax Wiw3a Ethernet Kk nocsiiefoBaTeNbHON WHUHE YKaXMUTE:
> nMocneposaTenbHasA wWuHa - AobaBneHHad NocnefoBaTenbHasa WWMHA;
> Cetb Ethernet - cywectBylowas cetb Ethernet;
> IP appec -|P-agpec wnto3a B cetu Ethernet;
>

IP noprt - nopT wnto3a B ceTu Ethernet.

Domain™ ® X ¥ | Ceoiictea * o X
%5 My-project. Domain Alpha.Domain =E My-project.omx * Gateway ~ | |€» Gateway Llintos Ethemet k nocnesoBatentHoil wiHe =
@ Obwme
& host =1 ﬁ'locne,qcﬁaTe}leaq WwnHa SerialBus ™
& Server Cetn Ethernet Ethernet
aee¥
E} CthernetAdapter P Gateway IP anpec 192.168.0.1
192.168.0.1 :10000 \JP nopt 10000 J
Wnas Gateway
219 SerialBus =0 Mocnegosatensrar Lum1a|

B npumepe Ans HacTpoiikm o6MeHa AaHHbIMU ucnonb3ytoTcs IP-agpec - «192.168.0.1» 1 MopT «10000» (CTp.
21).

4. CoeguHute COM-nopt ctaHumn Modbus c NocnegoBaTensHON WHHOM.

Domain™ B X

41

#& My-project. Domain Alpha.Domain = My-project.omx -~ PLC1 -

8 host =] —>

Ok Server
' £ Gateway

X "
EthernetAd —_ .

B3 Etherne apt‘;ﬂ L1§;.1ss.n.1.—1-:>:u-:u-:u

i =] ¢ +

== SerialBus = MocnesosaTenbHaR WWHE

=t

2.3.4. HacTpoitka o6MeHa gaHHbIMU

[lns HacTpoikn obMeHa aaHHbIMu mexay mogynem Modbus RTU Master n ctaHumein Modbus Heobxoaumo:

2. HACTPOVIKA OBMEHA JAHHbLIMW CO CTAHLIMEN
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> HacTpouTb norudeckue tunel MIK n SePlatform.Data Server (cTp. 36);
> pobasuTb cooTBeTCTBYOLME TUNbI B Npunoxexus MK n SePlatform.Data Server (cTp. 38);
> HacTpouTe nostyyeHme n oTrnpaBKy 3Ha4eHun curHanos (cTp. 39).

2.3.4.1. HacTpo#ka florm4eckux TunoB

1. Jo6aBbTe B NPOEKT [ABa arieMeHTa MpocTpaHcTBO uMeH. KaxaoMy anemeHTy 3afaiite Uma, Hanpumep,
«P1lcTypes» U «ServerTypes». OT0 6yayT nanku ¢ normdeckumu tunamum NJIK n SePlatform.Data Server.

@ Manens 3nemeHTos ~ O X
T Q {3 Sy = |- = |- Domain =i
b £ Hacrporiw 3 System =l ~-3 Server =) ~-3 PLC = 25 boraz
. Ceoinka Ha Om.System Ceslnea Ha Om.Server Cceika Ha Om.PLC Agpec local
I [J Onucanma ycTpoiicTe / \
: \ & host /
Tun atpubyTa \
\ e Ethernet
I o) Ceeunka na moayns
Cl'lpocrpaHCTsouMéH )...__" {} PicTypes =5 {} ServerTypes =p
.

.
@ACHEK‘[ L »
@Tvn NPMASHEHWA
Dzryeckyid Tvn
J"Iornuecxuﬁ T!n

2. B kaxgoe NpocTpaHCTBO uMeH [06aBbTe 3/IEMEHT ACNeKT.

[y Manene znementoe ¢ 0 X F'IcTypes*‘F' X

Mowmck Q {} Project. PlcTypes
I [ Hacrpoidkm

I [ Cnucanun yerpolicTs

Tvn aTpubyTa @
[ O[:] Ccelnka Ha Mogynb

MpocTpaHCTED MMEH o
(Ch) Acnerr ) eennes

3apaiite Uma kaxaomy AobaBneHHOMY acrnekTy:

> BMPOCTPAHCTBE UMEH «PlcTypes» - aCNEKT «PLC»;

> B POCTPaHCTBE UMEH «ServerTypes» - aCMeKT «Server».

Nornyecknin Tun MNJK
1. MNepeiigute B NpocTpaHCTBO MMeH «PlcTypes» U [06aBbTe aNieMeHT Jlorudeckuit Tun. B cBolicTBax
[006aBneHHOro NorM4eckoro Tuna ykaxure:
> Wma - uma norndyeckoro tuna MNJK;
> AcnekT - [,0OaBNEHHbI paHee acnekT «PLC».

2. MNepeguTe B f06aBMNEHHbI JIorMdeckuii TR U ONULLIMTE ero CTPYKTYpPY: A06aBbTe CUrHanbl HE06XoAUMbIX
TUNOB, YKaxuTe uM Uma n Tpebyemoe HanpaeneHue.

[nsa nonyyeHus/oTnpaBKy 3HAYEHWIA CUrHANoB U3 NpMMepa ANA HAaCTPONKKN obMeHa faHHbIMU flo6aBbTE Nornveckume
Tunbl NJTK «Valve» 1 «Tank» co cneayowmmMu curHanamu: (cTp. 21)

CurHan Twn HanpaBneHue OnucaHue

JTornyeckunt Tmn «Valve»
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CurHan Twvn HanpasneHue OnucaHue

«State» Uint2 BbIX0L CocTosiHNe 3aBUXKN

«Open» Bool BXOA, KomaHga Ha OTKpbITHE 3aaBUXKMN

«Close» Bool BXO[, KomaHpa Ha 3aKpbiTUe 3a4B1XKU

«Stop» Bool BXOL KomaHaa Ha oCTaHOB ABUXEHNs 3a4BUXKKN

Jlornyeckun Tun «Tank»

«Level» Int2 BbIX0O[, 3HayeHve ypoBHS

JTornyeckue Tunbl NJIK «Valve» n «Tank»:

@ Valve <PlcTypesPLC> =1 @ Tank <PlcTypes.PLC> =1
24 Open State 2 T8 Level 2 (B
20 Close

2 Stop

Nornyecknin Tun SePlatform.Data Server
1. MNepenpuTte B MpocTpaHCTBO MMeH «ServerTypes» 1 406aBbTe 3N1eMeHT Jlorndeckuii Tun. B cBoncTBax
[006aBNeHHOro NorMyeckoro Tuna ykaxure:
> Wma - ums nornyeckoro Tuna SePlatform.Data Server;
> AcnekT - fOOaBNEHHbIN paHee acnekT «Server»;
> MpeacTaBnsembli TUN - ONUCaHHbIN paHee norndeckni Tun MNJK.
[ob6aBneHHbIn Jlorudeckuit TMn 6yaeT NpencTaBnaTh ONMcaHHbIN paHee norudeckuii Tun MJ1K, Tonbko co
ctopoHbl SePlatform.Data Server.

2. Mepengute B ,o00aBNEHHbIN JlorMdeckuit Tun 1 fobaBbTe anemMeHT Ccbiika. B cBolicTBax gobaBneHHon
CCbIJNTKM YKaXuTe:

> Wma - M4 CCbITKK, HanpumMmep, «Reference_Plc»;
> Tun - onucaHHbIn paHee norndeckui Tun MJK.

Mocne ykazaHua Tuna B a5ieMeHTe Ccbika 0TobpasnTcs cTpykTypa formdeckoro Tuna MNJK. JobasneHHas
ccolnka byaet ceasbiBath norndeckuit Tun SePlatform.Data Server ¢ nornyeckum tunom MIK.

3. B KOHTEKCTHOM MEHIO CCbIfTIKU BbIMOMTHUTE KOMaHAY KCMNOHUPOBaTb BXOAbl U BbIXOfAbl, B pe3ysfibTaTe Yero B
norndeckoMm Tune SePlatform.Data Server 6ynyT co3paHbl cUrHanbl ¢ TEMU Xe UMeHaMu U TUMamu, YTO U B
norundeckom tune MNJ1K, a Takxe npopmcoBaHbl CBA3MN.

Jlornueckue tunbl SePlatform.Data Server «Valve_Server» n «Tank_Server» 13 NpuMepa AJ1si HACTPONKM oGMeHa

AaHHbIMK (cTp. 21):

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLMEWN
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Fort N A ~)

@ Valve Server <ServerTypes.Servers =1 ¥ Tank Server <ServerTypes.Servers =l
MpeacraenneT: Plclypes.Valve MpeacraenfeT: PlcTypes.Tank

S Open State > 18 Level > ()

L) Close

i) Stop

. P . P

CTpykTypa noruyeckoro tuna SePlatform.Data Server «valve_Server»:

e -

['ﬁ) Reference_Plc = |

" i Cebinka Ha PlcTypes.\Valve \

e e o 58]
+ 30 {3 Open State > T8 —

_l_.. ' ) Close I

RIS -t

L J

CTpykTypa norndeckoro tuna SePlatform.Data Server «Tank_Server»:

"¢ Reference = |
i Coninka Ha PlcTypes.Tank \

!
Level > (2! —
!

L

Level (5 (B)|

1
1
1
1
1
L

[o6asnenne Tunos B npunoxennsa MNJK n SePlatform.Data Server

1. MNepenpute B Nnpunoxexue MJIK «App_PLC_1». PaHee B Hero yxe 6151 fobaeneH anemeHT Kapta aapecos
Modbus (cTp. 23). Tenepb AobaBbTe 3K3emnnApbl norudeckunx Tunos MIK «valve» n «Tank».

| Manene 3nemeHToE * 0 X App_PLC_‘I* + X

4l

P i My-project.Domain.PLC 1.CPU. App PLC 1 Mpunowerme =E My-project.omx ~ ModbusAddressMap -

4 {} My-project

Valve <PlcTypes.PLC> / Valve <PlcTypes.PLC> =T | [ Tank <PlcTypesPLC> =1 % ModbusAddressMap L
. Tun: PlcTypes.Valve Tun: PlcTypes.Tank Kapra agpecos Modbus
Tank<PlcTypes.PLC> Bl L TP
/ | Tank<PlcTypes **# |30 Open State (2 1B Level (> (B ®aiin: Modbus_mapaxml 5
L 2L E o
b {}ompLC s
»®
I {} Om.Server DD Stop

2. Mepeiigute B npunoxexue SePlatform.Data Server «ServerApp»:

2.1. NobaBbTe ak3eMnnsApbl normdeckmx Tunoe SePlatform.Data Server «valve_Server» u «Tank_

Server».
} Manene snemeHToB > 0 X Serverfpp” ¥ X =
Mowck P wi My-project.Domain.host.Server, ServerApp Mpunoxenne =E My-project.omx ~ Tank_Server -
My-project
{} PicTypes
{}s

Tun: ServerTypes.Valve Server Tun: ServerTypes.Tank Server

Tank_Server<ServerTypes.Server>
Valve_Server<ServerTypesServer>

Om.PLC

Om.Server

/ \Valve Server <ServerTypes.Server> =l [x) [/ Tank Server <ServerTypes.Server> = j

Afdsrnnnannasn + |20 Open State L& Level %

) Close
>0 Stop

2. HACTPOVIKA OBMEHA JAHHbLIMI CO CTAHLIMEN
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2.2. [lob6aBneHHbIM TUNam Ha BKagke CBoMCTBa yKaxuTe MNpeacTaBnsembiii 06beKT - 3K3emMnisp
noruyeckoro tvna MK, paHee fo6aBneHHbI B NpuioxeHue «App_PLC_1»:

> onaTtuna «Valve_Server» - Tun MNJIK «valve»;

[ - )
# Valve Server <ServerTypes.Server> =f [X)
Tun: SenverTypes.Valve Server

peacTagnger: PLC 1.CPULApp PLC 1.\Valve

25 Open State 2 @
S} Close
3 L) Stop y

> anatuna «Tank_Servers - Tun MNJ1K «Tank».

# Tank Server <ServerTypes.Server> =1 (]

Tun: ServerTypes.Tank Server

[peacraenfet: PLC 1.CPULApp PLC 1.Tank
Level

2.3. WHnumanusnpymnte cCoinku:
> BbI30BUTE KOHTEKCTHOE MEHIO U BbINOSTHUTE KOMaHAy UHULUManu3upoBaTb BCE CCbUIKY;

> HaXMWUTE KHOMKY £ % Ha MaHenm MHCTPYMEHTOB U KNaBuLLy «F5» Ha KnaBuatype.

2.3.4.2. lNony4yeHue 1 oTnpaBka 3Ha4YeHUN CUrHaANOB

Y106kl nonyyatb ot MNJIK 3Ha4yeHuss curHanos u otnpaenaTtb B MJ1K komaHabl ynpaenenus nepenante B KapTy
aapecoB Modbus u HacTpoWTe NapamMeTpbl agpeca curHana:
> T[puBA3Ka - «<HenocpeACTBEHHO».
> CermeHT - CErMeHT NamAaTtu ctaHuum Modbus, B KOTOPOM HaxoauTCS SN1EMEHT AaHHbIX.
> Agpec - agpec 3rieMeHTa flaHHbIX B BbIOpaHHOM CEermeHTe namaATh, 3Ha4YeHne KoToporo TpebyeTca nonyyarb
unu otnpaenATth B [J1K. 3HauyeHne B Arana3oHe OT «@» A0 «65535».

> Homep 6uTa - HOMep 6MTa, 3HaYEeHUe KoToporo TpebyeTca nonyyatb unu otnpaensaTs B MJIK (Tonbko gns
curHanoB Tuna Bool cermeHToB Input Registers 1 Holding Registers). 3HayeHnsa B Auana3oHe OT «@» [0 «15».

Y106kl NOMy4YaTb 3HAYEHUA CUrHAsOB C OMNpeAeneHHoN YacToTo, B NapameTpe KaTeropua AaHHbIX YKaxuTe
COOTBETCTBYIOLLYO KATEroputo AaHHbIX, HACTPOEHHY0 B Onpocunke Modbus RTU.

3anonHeHHast KapTa agpecoB 14 CUrHanos U3 npumepa anAa HaCTpOIZKM obMeHa AaHHbIMU SCTE. 21 )

% My-project.Domain.PLC 1.CPU.App PLC 1. ModbusfddressMap Kapra anpecos Modbus =E
Homep 6uta | Homep sanwow B gaine | MeTtka spemenn | Pasmep ctpoku | KaTeropua gaHHeix

Curnan Tun Mpueszka Cerment Aapec

- - - - - - - - - -

Valve.State uint2  HenocpeacteenHo  Holding Registers

Valve.Cpen | bool HenocpeacteenHo | Holding Registers

Valve.Stop bool HenocpeacteenHo | Holding Registers
Poll_1000

= o o o O

<
i) |ValveClose |bool HenocpeacteenHo | Holding Registers
o

Tank.Level int2 HenccpeacTeeHHo | Input Registers

B 3aBnCcMMOCTHM OT TNa cUrHana n ykasaHHoro CermeHTa namaT MoryT ObITb AOCTYMHbI 4119 HACTPONKM
OONoNHUTENbHbIE NapamMeTpbl aapeca:
> Homep 3anucu B ¢aitne - Homep 3anucu B hamne (ana cermenta Files). [lnanasoH 3Ha4eHnn OT «@» 0
«9999».
> MeTka BpeMmeHM - repefasaTh UM MONyYaTh 3HAaYEHNEe CUrHana c MeTkoi Bpemenn (cTp. 17).

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLMEWN
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> Pa3mep CTpoKwu - pa3mep CTpPokK B permctpax Modbus (ans curdanos Tuna String). [lnanazoH 3Ha4yeHun ot
«1» 00 «123».

2.3.4.3. HacTpoika curHana nocraBku

[ns nonyyeHus pesynbTaTta nogayv komanabl B MNJK cnepyeT HacTpouTb B normdeckom Tune SePlatform.Data
Server gononHUTENbHbIA cUrHan Tuna Int4 Ha nonyyeHne 3HaYeHna cTaTtyca AocTaBku komaHapsl B MJ1K.

Y100kl NoNy4aTb CTaTyC A0CTaBky KomaHabl B MNI1K:
1. Mepengute B nornyeckuin Tun SePlatform.Data Server «valve_Server».
2. [o6aBbTe curHan Tuna Int4 gna nonyyeHusi ctatyca AOCTaABKM KOMaHAbl, Hanpumep, «0Open_Delivery» ons
nosny4YeHust ctatyca AoCTaBKM KOMaHAbl «Open».
3. Job6aBneHHOMY curHany Ha BKragke CBoMCTBa YKaxuTe 3Ha4YeHne napameTpa HanpasaeHue - «Bbixog».

4. CoefivHuTE cUrHan «Open» B 35IeMeHTe Ccbiika C CUrHanom «Open_Delivery». CoeguHuUTenbHas JINHUS
cBsi3n OyAeT NpopucoBaHa KpacHbIM LLBETOM.

- -

[é} Reference Plc = — State B @|
i Coniaka Ha PlcTypes.Valve 1
5} Open — i '
»0 a . !
e —o i Close |
2O sop | — | 3 5@ stop |
! ! — Open_Delivery -}ﬁ}|

5. Bblgenure nuHuio CBA3U 1 Ha BKNajake CBoicTBa yCTaHOBUTE NapameTpy [leiicTBue 3HaYeHre «CTaTyc
AOCTaBKU KomaHgbi». [ocrne sToro nuHnsa 6yaet npopucoBaHa 3eMEHbIM LBETOM.

% My-project.ServerTypes. Valve Server floruueckuii Tan =E My-project.omx * Reference Plc - || =2 Canse ]
@ Obwme
T - Merournk Reference_Plc.Open
(b Reference Pic o) :
i Ceulnka Ha PIcTypesValve ] Mpnemruk Open Delivery
| |
_ r 1 013 Open State > TR Lade v@.eﬁcrsve CTaTyC AOCTAEKM KOMBHAE! )
| | e
= :-)_- ) Close 4 IR MNpeobpasosanne
| o
:‘ -4 >top : PTLL D_Open_DeIivery > @ Homep Guta
______________________ | WMHeepraposats

2.3.5. NpumeHeHne koHpurypaumm SePlatform.Data Server
1. MocTpoiiTe peleHve. KoHdurypaums SePlatform.Data Server 6yaer noctpoeHa.
ICHC R SR = & | N ™ nokaneHan -
2. Nepengute B MacTep pas3BEpTbiBaHUS.

@O -2 PEEF DG e -

41
41

Ons ycnewHoro npuMeHeHUst NOCTPOEHHBbIX KOHUIY paLuii foNXeH GbiTb HACTPOEH
SePlatform.Domain. OnvcaHve HacTpoliku NpvBeaeHo B AokyMeHTauum Ha SePlatform.Domain (cm.
pasgen «KoHdurypuposaHue» PyKOBOLACTBA afMUHUCTPATOPA).

2. HACTPOMKA OBMEHA OAHHbLIMI CO CTAHLIMEWN
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3. MpumenuTe koHdurypaumio k SePlatform.Data Server.

Project 1 X

1l

# Macrep pazeepTeiBaHuA

@EEEDDmain
(%) (4 host

5.9} Server

[] Wenoanaowwmii komnonent  MocTpoesnas sepcuA  AkTweHas sepowa  CTabunbHan Bepova

1.ﬂ.ﬂ.d2 100426 « 100d12or &

MprmeHUTe KoHGUIYPaLMID

2. HACTPOVIKA OBMEHA JAHHbLIMI CO CTAHLIMEN

41
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3. OunarHocTtuka paboTbl Moayns

3.1. Cnyxe6Hble curHanbl

Mogynb Modbus RTU Master auHamunueckmn co3paet ans Kaxaon NogyYMHEHHOM CTaHuum cnyxebHble curHarnbl
[N KOHTPOSsi COCTOSIHUSA CBA3M, KONUYECTBa 3anpocoB 1 0TBETOB. [paBa gocTtyna Kk cny>xebHbIM curHanam -

TOJNTbKO YTEHME.

MonHbIN Ter cnyxebHbIX CUrHaNoB UMeeT BUA:

Service.Modules.<Wmsa mopyna>.Station <Homep cTaHUMK>.<UMA curHana>

4 | Service
I [ Config
b [ I
4 /% Modules
4 % Modbus RTU Master

4 | = Station 1

i) ConnectionState
1) ReceivedResponseCount
) SentRequestCount

[+ i3 Active

[+ i FramelogEnable
f g SysternLogTracelevel

=) Id
CwurHan Tun OnucaHue curHana
«ConnectionState» bool CocTosiHME CBA3U CO CTaHLUEN:
> «True» - €CTb CBA3b;
> «False» - HET CBA3MW.
«ReceivedResponseCount» uint4 KonnyecTBo NpuHATLIX OTBETOB.
«SentRequestCount» uint4 KonnyecTBo oTnpaBneHHbIX 3anpocoB.

3.2. Ctatuctuka

Moppo6Hyto MHpopmaLmio 0 paboTe MOAY st MOXHO MPOCMOTPETL C MOMOLLLbK CEPBUCHOIO MPUNOXEHNS
Cratnctuka. [na npocMoTpa napamMmeTpoB CTaTUCTUKU MOoAy st Heobxoammo nopkntouutecs k SePlatform.Data
Server u BbibpaTh B fepeBe 06bekToB Mmoaynb Modbus RTU Master.

3. AMATHOCTUKA PABOTbIMOOYITA
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= Hoeoe nogxniovstve Ha 127.0.0.1 Ms THausHWe

|1 [epeso cMrHanos

EI__.r Mogyma O6wme napameTpl

; __,l WMoesmaduKaTop Mogyna Modbus RTU Master 1

._..I KneHTo ¥ra mogyna Modbus RTU Master 1
WMcnonHAEMENA daidn MaodbusRTUMaster_Module dil
Bepcur
AcTEHOCTE True
Becm xypHan paboTe True

¥poBeHE gETANMIALN XypHaNa padoTel MHthopMaLwoHHEE coobWEHNA

[peneneHeli pasMep Nora Kaapos 10

Bpemn cTapta 04.07.2023 15:38:43
INueHzuR OcHoeHar - Oa;
Ouepem AGHHLEC

Fasmep oyepemd MCxo ARLLME DaHHBDL 0

Pazmep oyepemy EX0OALLVK 0EHHBD 0

Kanan

KonwyecTeo oMpasneHHBN SaNpoCos 1]

KonwyecTeo NpUHATED. OTEETOE 1]

O6wwas cTaTucTudeckas nHopmaums Moayns npeacTaBreHa B rpynne 06uwve napameTpbl.
CraTtuctnyeckasn MHopMaLusa Moaynsi 0 pa3Mepe odepeam AaHHbIX NPeacTaBneHa B rpynne O4epeab AaHHbIX:

MapameTp OnucaHue

Pa3mep ouepeau ucxoaawmx
AaHHbIX

KonunyecTBo NakeToB BXOAALLMX AaHHbIX, XAYLLMX 06paboTKu.

Pasmep ouyepeau BxoAAWMX
AaHHbIX

KonunyecTBo NakeToB MCXOASLLMX AaHHbIX - KOMaHA, XAOYLLUMX CBOEN
OTNpPaBKM.

CraTtuctundeckas I/IHd)OpMaLl,I/IFl MoAynsa o KornnyecTse NakeToB AaHHbIX npeacTasneHa B rpynne KaHan:

MNapameTtp OnucaHue

Konun4yecTBO OTnpaBieHHbIX 3anpocoB 06u.|,ee KOJTM4YECTBO OTMNpPaBJ/1I€HHbIX MakKeToB AaHHbIX.

KonnyecTBo NpUHATLIX OTBETOB O6uiee Konn4yecTeo NPUHATbBIX NaKeToB AaHHbIX.

CratucTnyeckas MHdopmaLmst Mooy 0 KonuyecTse 0bCnyXmBaeMbiX CUrHaNoB NpeacTaBneHa B rpynne
06cyxMBaeMbie CUMHasbl (PUCYHOK HUXE):

MapameTp OnucaHue

CyMMapHoe Konn4yecTBo 06CIyXMBaAEMbIX CUrHANIOB C pa3HbIMU
TUNaMW AaHHbIX.

Obwee KONM4ECTBO 06C/YKMBAEMbIX
CUrHaNoB

Mo KaxaoMy NPOTOKOMbLHOMY TUMY AaHHbIX NPEnoCTaBNsaeTCcsa CTaTucTuieckan MHopMaLusa B Buae KonuvecTsa
o6cnyxuBaembix curHanos (cTp. 1).

3. ANATHOCTUKA PABOTbIMOOYITA
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=4 Hosoe noaxnouenve Ha 127.0.0.1 Ama R I
i [epeso curHanos
=5 Mogyma
R | Modbus RTU Master 1
-l KnneHTs!

O6cmxMEIEMEIE CHMHAN
Cfwes konryecTED 0BCMYKMEIEMED: CMIHAN0E
TS

TC

TMZ

TMF4

TMC

TR2

TRF4

TR4

STR

STRCOMMAND

TM2_Time

TMF4_Time

TMC_Time

TRZ_Time

TR4_Time

TRF4_Time

CWrHane! cTaTyca QoCTaBKM

m

=S 00000000000 = - wn

CTtaTtuctnyeckasn uHopmaLusi B pasgerne Harpy3ka npefcraensaer coboi KonnyecTBo M3MeHeHUI 3Ha4YeHU
CUrHarnoB Mo pa3HbiM TUMaM CUrHasoB - KONIMYECTBO Nepe3anmceii 3Ha4eHun curHanoB. MNepesanncy NpoToKOMNbHbIX
TUMOB CUrHanoB pa3fgernieHbl Ha rpynnbl Ucxoasumue n3MeHeHWA 1 Bxoaswme U3MeHeHUs.

E-5® Hoeoe nopkmiovenue va 127.0.0.1 Wmag IHaEYEHME -

1 epeso cwrHanos
Mogyrm Ofles KONMYECTED MEMEHEHMA
L

&% Modbus RTU Master 1 I
" i
-3 Crmcok cTaHi TRF4
[ KnueHTs TR4
STR-COMMAMND

TRZ_Time
TR4_Time
TRF4_Time

e e e I e e R s Y e Y e [ e

m

Bxoamume nsmeHeHns
Ofwes KONWYECTBD USMEHEHWA
TS

TM2

TMF4

TMC

5TR

TMZ_Time

TMF4_Time

TMC_Time

[ e e Y e Y e R e R L

CTtaTtuctnyeckasn MHopmaLusi Takxe BblAaeTcs ANS Kaxaon CTaHL MU B OTAENbHOCTU. V1 copepxuT B cebe Ty xe
MHAOPMaLLNIO TONMBbKO AJ151 CBOEN CTaHLLUN.

3.3. XypHan paboTtbl moayns

Mopynb Modbus RTU Master Begét xypHan paboTbl, B KOTOpbI 3anucbiBaeTcs Hpopmauua o pabote Mmoaynsa u
06MeHe faHHbIMU C MOAYVMHEHHBIMU CTAHLMSIMW.

Y1066l Modbus RTU Master Bén xypHan paboTbl, B 06LLMX NapameTpax MoAy s yCTaHoBUTE NapameTpy
BecTu XypHan paboTbl MOAy/A 3HAYEeHVe Jla Unu yCTaHOBUTE CEPBUCHOMY CUrHany mMoayns
«FrameLogEnable.Set» 3HayeHne «true».

3. ANATHOCTUKA PABOTbIMOOYITA
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KypHan paboTbl MOAyNA coxpaHaeTcs B hann <uma moaynia>.aplog B nanke cepsepa, no yMONYaHuio:
> BOC Windows B nanke C:\Program Files\SePlatform\SePlatform.Server\Logs;
> Bcucrtemax Linux B gupekTopuu /opt/SePlatform/Logs.

[ns npocmoTpa XypHana paboTbl MOAY st UCMONb3YEeTCs CepBUCHOE Npurioxerue NMpoCMOTPLUMK flora KagpoB.

Dara Bpema Onmucanme Hauanexeit agpec Konwyecteo
03.07.2023 15:45:03:213 Nopt "\W.\COM2' OTKpLIT 26 3
03.07.2023 15:45:03:213 [MogknHuyaeMcs K CTaHu K

03.07.2023 15:45:03:213 WoxopAawmii kagp. ®yHkumnaA 3 (Read Holding Registers)

03.07.2023 15:45:03:345 BxogAwmii kagp. ®yHKunA 3 (Read Holding Registers)

m

03.07.2023 15:45:03:345 CTaHuWA 1 nogKnkdyeHa -
Hexonamor xanp. $yvasmma 3 (Read

Holding Registers)

03.07.2023 15:45:13:413 Woxopawmid kagp. ®yHeunaA 3 (Read Holding Registers)
03.07.2023 15:45:13:545 BxogAwmii kagp. Ownbka. Kog 192. Oyukuma 3 (Read Holding Re... B
03.07.2023 15:45:23:613 Woopawmii kagp. ®yHkumna 3 (Read Holding Registers)

wooe SRR oy oL bW o N

10 03.07.2023 15:45:23:745 Bx0ofAALWMIA kKagp. ©yHkumA 3 (Read Holding Registers)
11 03.07.2023 15:45:33:813 WcxopAawmid kagp. ®yHkumA 3 (Read Holding Registers)
12 03.07.2023 15:45:33:945 BxogAwwil kagp. Owwnbka. Kog 192, @yHkuma 3 (Read Holding Re...

a 1 Z 3 4 5 @

o000 @1 03 00 12 00 03 | 24

IR [T | 3

3.3.1. CTpyKkTypa KagpoB Moayns

Mcxopawmn n exopawmin kagpbl moayns Modbus RTU Master nmetot cTpykTypy:

Appec Kop, pyHKumMu [aHHble KoHTponbHas cymma

1 6ant 1 6ant [o 253 6ant 2 6anTta

> Aapec - Homep NoAYMHEHHON CTaHU MM B AnanasoHe oT 1 00 255, ¢ KOTOPOW BbINONHAETCS 0OMeH AaHHbIMU.
> Koa ¢yHKUMM - PYHKLLMSA 3aNUCK UMW YTEHUSA AaHHbIX CErMeHTa NaMATN NOAYNHEHHON CTaHL K.
> JaHHble ((bopmaT v AnunHa nonsa 3aBUCUT OT Koaa PyHKLMN):

> B MUCXOAALLEM Kagpe - aHHble, He0OX0AMMbIE AN BbINONHEHNSA (PyHKLWK;

> BO BXOASALLEM Kagpe - faHHble, MPefoCcTaBeHHbIE NOAYNHEHHOW CTaHLMEN.

> KoHTponbHas cyMmMa - MpoBepKa OTCYTCTBUS OLLMOOK B Kazgpe.

Mob6aiiToBoe NpefcTaBreHne 1 AaHHbIe KaapoB Moy s 0TOGpaxaloTcA B COOTBETCTBYIOLLIMX MONSAX OKHA
cepB1CHOro npunoxexus NMpocMoTpLUMK fora Kaapos.

HauyaneHel# anpec KomwyecTeo
[aHHbIE Kaapa = | 2

Hoxomamar xamp. $yveHEmmuA 4 (Read Input Begisters)
JANHCD HYPHAMND s——

MobaiToBoe
npegcrasneHue B a 1 2 3 4 5 [ T g b=}
ecT
WeCTHaALIATHPHIHOM pooo @l 04 oo Ol 0o 92z 20 OB
dropmMaTe

WHavkauust 6anT B norne nobanToBoro npeAcTaBneHust Kaapa faHHbIX NpuBeaeHa B Tabnuue:

3. ANATHOCTUKA PABOTbIMOOYITA
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bait LiseT OnucaHue

0 ony6on Apnpec nog4YMHEHHON CTaHL MK

1 Csetno rony6om Kop, dyHKUum

otr2a0N CseTtno-cepblit HaHHble (bopmat 1 AnvHa 3aBUCUT OT Kofda pyHKLuK)
N+1, N+2 XKenTtbin KoHTponbHasa cymma

3.3.1.1. Kaagpbl pyHKUUIA YTEHUA

Mcxopawmn kagp ana yHKLMn «01 (0x01)» - «04 (0x04)» UMEET CTPYKTYpY:

Anpec Kop cbyHKUUM HavanbHblt agpec KonuyectBo KoHTpornbHas cymma

1 6ant 1 6ant 2 bawta 2 6aiTa 2 baiita

> HavanbHblii agpec - afpec NepBoro afieMeHTa CermeHTa NaMmaTi NOAUYMHEHHON CTaHLLUKW, 3HaYeHne KOTOpOoro
TpebyeTtcsa npoyntaTtb.

> Konn4ecTBo - KOSIMYECTBO CHUTBIBAEMbIX S5IEMEHTOB.

Bxoasawumin kagp oAna pyHKUnA «01 (0x01)» - «04 (0x04)» UMEET CTPYKTYpy:

Anpec Kop, dyHKUMuU Yucno 6ant OaHHble KoHTponbHasa cymma

1 6ant 1 6anT 1 6ant N 6anT 2 6avita

> Yucno 6aiiT - KONMYECTBO GaT NOMYYEHHbIX AaHHbIX.

> JlaHHble - nosty4yeHHble 3Ha4yeHus.

3. ANATHOCTUKA PABOTbIMOOYITA
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NPUMEP

Mexopawmm kagp oyHKUMM «@1 (0x01) Read Coils»:

104 3

HauaneHelit agpec Kommuecteo

Hexonamos xanp. $yvaemma 1 (Read Coils)

o1z 3 7 2 5
oooo (@1 4l 00 és D7

baiT [JdaHHble OnucaHue

0 01 Appec ctaHuum - 1

1 01 Kog doyHKuMK - «<01 (0x01)»
2,3 00 68 HauanbHbiln agpec - 104

4,5 0003 KonunyectBo - 3

6,7 FD D7 KoHTponbHasa cymma

BxopAawmin kaap dyHKUMM «@1 (0x01) Read Coils»:

Appec 3HaueHue

104 False
105 False
106 False

BxooAmol kanp. $vHRnmMA 1 (Read Coils)

o1z 3 7 2 =
oooo (@1 ol o0l 0o

baiT OdaHHble OnucaHue

0 01 Appec ctaHuum - 1

1 01 Kop pyHKumMM - «@1 (0x01)»
2 01 YUncno 6ant - 1

3 00 3HaueHune - 0

4,5 5188 KoHTponbHasa cymma

Mexogawmn kagp yHKUMKN «20 (0x14)» UMEET CTPYKTYPY:

3. ANATHOCTUKA PABOTbIMOOYITA
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Appec  Kop Uucno MNMop3anpoc KoHTponbHas
YHKUMMN 6anT CcyMMma
Tun Homep Howmep OnuHa
CCbIJIKU dainna 3anucu 3anucu
16ant  16ant 1 6ant 1 6ant 2 bawiTta 2 bawta 2 baiTta 2 6ainTta

> Yucno 6airT -KONUYECTBO HANT AaHHbIX B NoA3anpoce.

> TMoasanpoc - rpynna Ansi YTeHus], coaepxallasi 7 6aiT AaHHbIX Ans 3anpoca:

> Tun CCbUIKM -TUM CChINTIKW Ha flaHHble, cneumdrKaumven onpeaeneH Kop, «0xe6».

Homep ¢aiina - Homep haiina pacluMpeHHON NaMATH.

>
> Homep 3anucu - afipec perucTpa BHyTpU daina pacluMpeHHoON NaMsTu.
>

[lnvHa 3anucu - KoNMYecTBO PErMCTPOB ANA YTEHUA.

Bxopsawmii kagp yHKUMM «20 (0x14)» UMEET CTPYKTYpY:

Anpec | Kop cdyHkuum  Yucno 6ant | OtBer

KoHTponbHasa cymma

Uucno 6aiiT | Tun ccbinku

[aHHble

16ant | 16ant 1 6ant 1 6ant 1 6ant

N 6ant 2 6anTa

> Yucno 6airT - obLLee KonnYecTBo 6aiT NoyYeHHbIX AaHHbIX.
> OTBeT - rpynna nosny4YeHHbIX AaHHbIX:
> Yucno 6aiiT - KONUYECTBO OANT AaHHbIX OTBETA.

> Tun CCbUIKM - TUM CCbISTKW HAa AaHHble, crneuudmrKalmen onpeaeneH Kog «0xe6».

> JlaHHble - NONyYeHHble 3HaYeHUsI.

3. ANATHOCTUKA PABOTbIMOOYITA
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NPUMEP

Mexopawmn kagp dyHKUMKM «20 (0x14) Read File Record»:

Twun coeinkn - Homep daiina

3] 1

Homep sarmck  [nvHa sanmown

0

2

HMcoxooAmod xamp. $vHrnmuA 20 (Read File Record)

a 1 2 3

Qooo fo1l 14 07 Oe
ooolr 45 25

4
aa

5 G 7 a =]
L T o 1 T [ 4

baut OaHHble OnuncaHue

0 01 Appec cTaHumm - 1

1 14 Koa dhyHKUMM - «20 (0x14)»
2 07 Uucno 6anT noasanpoca- 7
3 06 Twn ccbinkm - 6

4,5 0001 Homep daiina- 1

6,7 00 00 Homep 3anncn-0

8,9 0002 OnwvHa 3anucu - 2

10, 11 4525 KoHTponbHasa cymma

Bxoasawuin kagp dyHKLUUN «20 (0x14) Read File Record»:

Homep zanmvck  Tin cobINKKM

0 6
1 6

Hex

A
14

JHakoeoe  bBessHakosBoe
10 10
20 20

BrooAmol kanop. $veErumA 20 (Read File Record)

o 1 2z 2 4 5 & 7 8 3
0000 @1 14 06 05 0 00 OR 00 14 | C5

oooL 7

baiT JdaHHble OnucaHue

0 01 Appec cTaHumm - 1

1 14 Koa pyHKumun - «20 (0x14)»
2 06 Yucno 6ant - 6

3 05 Yucno 6aiT otBeTa -5

4 06 Twn ccbinkm - 6
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baiT [JdaHHble OnucaHue

5,6 00 0A 3HaueHue 3anmcu 0 - «10»
7,8 0014 3HaueHue 3anmck 1 - «20x»
9,10 5188 KoHTponbHas cymMma

3.3.1.2. Kaapbl pyHKLMIA 3anucu

Wcxopawmin kagp onsa yHKLMn «@5 (0x085)» 1«06 (0x06)» UMEET CTPYKTYpY:

Anpec Kop hyHKUUM HavanbHbit agpec 3HayeHue KoHTponbHada cymma

1 6ant 1 6ant 2 baiTa 2 baiTa 2 baita

> Apgpec anemeHTa - afjpec af1IeMeHTa cermeHTa namaTu NOAYNHEHHON CTaHLUW, 3HAYEHNE KOTOpOro
TpeGyeTCFI N3MEHUTD.

> 3HaudeHue - yCTaHaB1MBaeMoe 3Ha4eHme.

Ecnu yHKLMS BbINOSTHEHA YCMELWHO, TO BXOAALLMIA Kaap COAEPXUT KOMUI0 MCXOASALLEro Kaapa.

3. ANATHOCTUKA PABOTbIMOOYITA
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MPUMEP

Mexogawmn kagp OyHKUMKN «@5 (0x05) Write Single Coilx:

Appec Hex FHau...
1 FFOO  ON

HoxooAmod xamp. $vHERUMA 5 (Write Single Codil)

a 1 2 3 4 5 G 7 a =]

gooo o1 05 00 01 O FF 00 DD FR

Bxopawmin kagp dyHKUMM «@5 (0x05) Write Single Coiln:

Anpec Hex 3Hau. ..
1 FFOO O~

Brogamai wanmp. $VHRUMA 5 (Write Single Coil)

a 1 z 3 4 5 G 7 a =

gooo o1 05 00 01 O FF 00 DD FR

baut OaHHble OnucaHue

0 01 Anpec ctaHuum - 1

1 05 Koa pyHKUMM - «@5 (0x05)»

2,3 00 01 Apnpec anemeHTa - 1

4,5 FF 00 3HayeHue - «ON» (00 00 cooTBETCTBYET 3HAYEHUIO «OFF»)
6,7 DD FA KoHTponbHas cymma

Mcxopawmn kagp YHKUMKN «16 (0x10)» UMEET CTPYKTYpY:

Anpec Kop cyHkumu = HauvanbHblii agpec  Konuuectso | YUncno 6ant  3HauyeHus KoHTponbHas cymma

16ant 106ant 2 6auta 2 6aiTa 1 6ant N 6ant 2 6auta

> HauvanbHblii agpec - aapec NepBoro 351IeMeHTa CerMeHTa NaMaTh NOAYMHEHHON CTaHLLUKU, 3HAYeHNe KOTOPOro

TpebyeTca M3MeHUTb.
> KonuyecTBo - KONTMYECTBO N3MEHAEMbIX 3JIEMEHTOB.
> YYucno 6aiT - KONMYECTBO NepeaaBaemMblx 6aiT ycTaHaBNIMBAEMbIX 3HAYEHWIA.

> 3HauyeHwus - yCTaHaBJ1IMBa€Mbl€ 3Ha4YeHnA.

Ecnu yHKLMS BbINOSTHEHA YCMELWHO, TO BXOAALWMI Kaap dYHKUNMK «16 (0Xx10)» MMeeT CTPYKTYpY:

Appec Kop, pyHKLMuU HavanbHbI agpec Konuuectso KoHTpOnbHasi cymMmma

1 6ant 1 6ant 2 6aiTta N 6anT 2 baiTta

> HauvanbHblii agpec - aapec NepBoro 3MEHEHHOro 31eEMeHTa.

> KonnyecTBo - KONTMYECTBO M3MEHEHHbBIX SJTIEMEHTOB.

3. ANATHOCTUKA PABOTbIMOOYITA
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NPUMEP

Mexopawmnm kagp YHKUMKN «16 (0x10) Write Multiple Registers»:

Appec Hex SHakosoe
3 2 2

5] 2334 Q012

7 0934 2356

8 285C 10332

BeszHakosoe

2
ao12
2356
10332

Heoxonamal xamp. $vHRUMA 16 (Write Multiple registers)

o 1 2z 2 4 5 & 7 & =3
0oo00 (@1 10 00 05 00 04 0B 00 02 23

Dool 34 0% 34 2@ 5C 73 4R

baut OaHHble OnuncaHue

0 01 Anpec cTaHumm - 1

1 10 Koa doyHKUMN - «16 (0x10)»
2,3 0005 HauanbHbIin agpec - 5

4,5 00 04 KonwnyectBo - 4

6 08 Yucno 6anr - 8

7,8 0002 3HaueHne 5 - «2»

9,10 2334 3HayeHue 6 - «9912»

11,12 09 34 3HayeHune 7 - «2356»

12,14 285C 3HayeHune 8 - «10332»

15, 16 73 4A KoHTponbHas cymma

Bxopsawmin kagp yHKUMM «16 (0x10) Write Multiple Registers»:

HayaneHeli agpec
3 4

KonwyecTeo

BXoOoAmol Kaop. $VHENMA 16 (Write Multiple registers)

o 1 2z = 4 s & 7 & =8

oooo (@A 10 00 05 00 04 Dl CB

baiT JdaHHble OnucaHue

0 01 Afnpec cTaHumm - 1

1 10 Koa pyHKUMM - «16 (0x10)»
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baiT [JdaHHble OnucaHue

2,3 0005 HavanbHbin agpec - 5
4,5 0004 KonunyecTteo -4

6,7 D1CB KoHTponbHas cymma

3.3.1.3. Kagpbl owun60ok

Ecnu nogunHeHHasn cTaHUms He MOXET BbINOMHUTDL (DYHKLMIO, BXOAALLMIA KaAp UMEET CTPYKTYpPY:

Anpec Kop, pyHKumm + 0x80

Kop, oun6ku KoHTponbHasa cymma

1 6ant 1 6ant

1 6ant 2 6aitTa

B Tabnuue npvBeneHbl nogaepxveaembie mogynem Modbus RTU Master kogbl oumbok.

Kon  HasBaHue

OnucaHue

01 ILLEGAL FUNCTION
(Heponyctumas pyHKuUms)

MpuHATBIN Ko, YHKLMN HE MOXET 6bITb 06 paboTaH NogYMHEHHON
cTaHuuen

02 ILLEGAL DATA ADDRESS
(Heponyctumblin agpec
OaHHbIX)

Apec pervcTpa NoAYMHEHHON CTaHL MK, YKa3aHHbI B 3anpoce,
HeloCTyNeH

03 ILLEGAL DATA VALUE
(Heponyctumoe 3HayeHne
OaHHbIX)

3HauveHwne, YKa3aHHOe B NnoJie AaHHbIX 3anpoca, ABnAeTca
HegonyCtTumMbiM

04  SERVER DEVICE FAILURE
(C601 NOAYNHEHHON CTaHLLMN)

Mog4nHEHHan CTaHUUS HEe MOXET O6pa6OTaTb I'IpVIHFlTbII;I 3anpoc

06 | SERVER DEVICE BUSY
(Moa4ymHeHHas cTaHuus 3aHaTa)

MoaunHeHHasn cTaHuus 3aHaTa 06paboTkoii komaHabl. ONpocymnk
[OJXEeH NOBTOPUTL 3anpoc, Koraa NogyvMHeHHast CTaHuus ocBoboanTcs
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MNPUMEP
Mexopawmm kagp yHKUMKM «04 (0x04) Read Input Registers»:

HauaneHeit agpec Kommuecteo

1 2

Hexonamos xanp. $yvaruma 4 (Read Input Registers)

a 1 2 3 4 5 & 7 = E
gooo o1 04 OO0 01 OO0 o0z 20 OB

baiT [JdaHHble OnucaHue

0 01 Appec ctaHuum - 1

1 04 Koo pyHKUMM - «04 (0x04) »
2,3 0001 HayanbHbI agpec - 1

4,5 00 02 KonuuecTso - 2

6,7 FD D7 KoHTponbHasa cymma

Bxoaswmin kagp ownbky ana pyHKUMmn «04 (0x04) Read Input Registers»:

Kop owmibke
2 (llegal Data Address)

< >

BrogAmol wamp. OmeSxa. Koo 2. $varume 4 (Read
Input Registers)

a 1 2 3 4 5 [ 7 a =]
oooo o1 24 02 C2 Cl

baiT [aHHble OnucaHue

0 01 Afnpec cTaHumm - 1

1 84 Kon dpyHKummn+0x80 - 0x84
2 02 Kopg ownbku - 2

3,4 Cc2C1 KoHTponbHas cymma
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CnUCoK TEPMUHOB U COKpPaLLEHUM

CRC (Cyclical
Redundancy Check)

LRC (Longitudinal
Redundancy Check)

SCADA (Supervisory
Control And Data
Acquisition)

AKTUBHas napa cepBepoB

AKTUBHbI 3anpoc

ACY TN

LepeBo curHanos

KauecTBO curHana
K

KpaTkoBpeMeHHas
noTteps CBA3N

MeTKa BpeMeHu

Moaynb

MNopgumHeHHasa cTaHuuA

Monnuur

CurHan

Ta6nuua nonnuHra

TeneunamepeHue

CMUCOK TEPMUHOB 1 COKPALLEHUI

Liknuueckas npoBepka YETHOCTU C U36bITOYHOCTBIO. TEeCT, UCNonb3yemMbli
Ansa Toro, 4tobbl y6eamTbea B OTCYTCTBMM OLUMGOK Npy Nepeaaye AaHHbIX.

JInHelHasi npoBepKa YeTHOCTU C U3GbITOYHOCTLIO. TECT, UCNONb3yeMbli AJ1s
TOro, Ytobbl y6eauTbCcsl B OTCYTCTBUM OLUMGOK Npy Nnepeaaye AaHHbIX.

Cuctema, OGGCI’IE‘-II/IBaIOLLI,aFl ouncnetyepckoe ynpasiieHme n C60p AaHHbIX.

CocTosiHue pe3epBHON Napbl CeEPBEPOB, MPY KOTOPOM MOXET BbIMOMHATLCS
OTMnpaBKa ynpaBnsAoLWmX 1 perynpyoLmx BO34,eNCTBUNA.

CocTosHue 3anpoca, onpeaensaemMoe ¢ MOMEHTa OTNpPaBKuW 0 MOMEHTa
orBeTa. CooblueHne 06 omnbke NpUHUMaeTcs 3a OTBET.

ABTOMaTVI3VIDOBaHHaFI cuctemMa ynpasieHnA TEXHOTOrm4eCKmmM npoueccom.

CTpyKTypa TEXHONOMMYECKUX AaHHbIX, C KOTOPOI paboTaloT KOMMOHEHTbI ACY
Tr1.

CBoICTBO CUrHana, xapakTepusyoLlee ero oCTOBEPHOCTb.
KoHTponupyemblin NyHKT.

CocTosiHune mMoaynd, Kkorga CBA3b d)aKTM‘-IeCKI/I pa3opBaHa, HO BpemMsa TaﬁmayTa
noTepu CBA3N HE 3aKOHYUITOCh.

BpeMﬂ N3MEHEHNA 3Ha4eHnda Ui Ka4yecTBa curHana.

MporpamMmMHbI KOMMOHEHT, paboTaloLLMin B COCTaBe CepBepa,
obecneunBaroLLMii HEKOTOPYH0 NTOrMYECKMN 3aKOHYEHHYH0 (PYHKLMOHANbHOCTb.
OcHoBHoOW by HKUMeNn moaynen cepeepa ABNSeTCA nepeaayda faHHbIX Mexay
komnoHeHTamun ACY Tl Ha yposHe SCADA-cuUCTEMBI.

CraHuus, ¢ kotopon paboTaeT MoAysb. B ponv nogumMHeHHOM CTaHLUM MOXET
6bITb NMO0 NporpaMmmupyembin norudeckun koHtponep (MJ1K), nubo wnio3s,
obbeanHsALWmMIA Heckonbko MIIK.

LINKNM4YHBIN ONpoc 0fQHOro yCTPOMNCTBA.

O61bekT, ABNAILLMINCSA HocuTenem nHcdopmMmaLmm Npu o MeHe AaHHbIMU MeXay
KomnoHeHTamun ACY TI1. CurHan nmeet onpeaenenHbln Tun 1 obnagaet
Habopom cBocTB. OCHOBHOE Ha3Ha4YeHNe CUrHaNoB XpaHUTb 3HAYEeHUs!
peanbHbIX U3NYECKMX BENMUYMH U X CBOWCTBA: LOCTOBEPHOCTL, MApaMeTpbl
[ocTynau ap.

Ha6op 3anpocos, UMKITMYeCKU otTnpasnidaemMblX Ana YTeHna AaHHbIX.

Mcnonb3yeTcs Ansa nonyyeHust Konu4eCTBEHHOM OLLEHKU XapaKTepUCTUK
KOHTPOJINPYEMOro NpoLiecca, HanpumMep, TeMnepaTypbl, HaNPsSXXeHWs, ToKa,
[aBreHVs 1 np.



56

SEPLATFORM.DATA SERVER. MOYITb MODBUS RTU MASTER. PYKOBOACTBO AODMNHNCTPATOPA

TeneperynupoBaHue

TenecurHanusaums

Tenecuet

TeneynpaBsneHue

TpaH3aKkuus

CMUCOK TEPMUHOB 1 COKPALLEHUI

O6ecneyrBaeT ANCTAHLMOHHOE 33/iaHNe YPOBHSA BO3AENCTBUSA HA OO LEKT
ynpasneHus. Y npaBneHue Ha4nHaeTCA C 3a4aHnsa ornepaTopoM BENNYUHbI
BO34ENCTBUSA, a 3aTeM Bblaadein komaHabl ¢ MK.

Mcnonb3yetca aAnsg ANCTaHUMOHHOIO KOHTPOMA AUCKPETHBIX M3MEHEHNI
COCTOAHUA 06bEKTA, HANPUMeEP, BKITHOYEH/BbIKITIOYEH, ABUXETCA/CTOUT,
HopMa/aBapus U T.n.

Mcnonb3yeTcs Ansa nonyyeHns Konm4ecTBEHHOMN OLLEHKI XapaKTEePUCTUK
KOHTPONM1pYyemoro npoLiecca.

O6ecneynBaeT ANCTaAHLMOHHOE yrnpaBneHne 06 HEKTOM KOHTpOsS. Y npaenexHue
HauMHaeTCs C BblAayy OnepaTopoM (AMCrneT4epoM) KoOMaHabl TeneynpaBneHns
¢ MK wvnu nynbTa ynpasneHus.

3anpoc, oTnpasneHHbI NogYUHEHHOW CTaHLUN.
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